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INTRODUCT ION

E-1 General

Man lives inand is a part of a systen: conupriscd on twe Las
components = living organisms and the norliving physicail aw!  hen
iral environment, He is dependent uporn thes system ©r o lean cor and
water, food, living spacve, and those resources whith can iniprove hi-
quality ot Hife, Man's powertu! technology has enabled him to rmanip-

!

ulate these resources acoording to his desires and peeds, However,
a= his demands (usually characterized by narrow coonon b toves
s these finite resources have mncreased, his attemp's at anpulati o
have often resulted in damage oo the very systen. which provides hin.

with the necessitios and luxuries of life, It is apparent that pr

proposing to develop and alter these finite resources must « omnside s
all aspects of the system - coonomic as well as cuitural, socioeoo-
nomic, ecological, and physical and chemi.cal — (o insure that Linited
short-term gains are not outweighed by the long-term detrimenta:

impacts,

E-2 Objectives of Study

This report presents the results .7 an environmental tcas . bil.in
study by Battelle-Columbus of the proposed LE-1.O Waterway Proooeor
i ) ,

While it is in keeping with the basic nmtent 0 the Natoonal Foviron-

rental Policy Act of 19030 4t s not intende o Tully rospond to all the
requirements of that law, Insteard, 0 i dosigned to aenic dol -
mrakers in deciding whether additional planning Dands = oo Lo a0l o

to this project,

Two objectives were associate:] with (b rescoar boort e s
Battelle-Columbus for the Coarns of Pnginecer-, Taasa D= mivr . D he
first was tu provide an obilective environmentol Dnpa fodsscs oo
the proposed LE-LO Waterway Proje ot desipgred s R S P AR
with Take Ontarin, To achieve this goal, “he boron 00 o s vy o
without the project was described,  The canal pro« 0 wae e e
imposed non this baseline and the «nvicroninentar o0 were e
dicted, The impacts were organised into four mia v cbes rae - -

physical and chemical, socioeconomic, eccological, an ! reoreat: o,
and cultural ~ and the magnitude and significance « cach anpact was
evaluated,




The second objective was to develop environmental and recrea-
tional plans. The environmental plan was designed to reduce or elim-
inate the adverse environmental effects; the recreational plan to capi-
talize on the recreatinnal potential associated with the project,

E-3 Important Considerations of the Study

Construction of the LE-LO Waterway, often referred to as the
All American Canal, is tentatively scheduled for the mid-to-late
1980's. Because the environment is a dynamic system constantly
changing, it was necessary to describe conditions in 1973 and to pro-
ject them into the future considering the effects of natural changes,
urban and regional development, pollution abatement, economic
growth, and many other factors. The projections of the baseline en-
vironment made by Battelle are based on the best available data for
the existing environment and the changes estimated to take place in
the future, However, they must be considered only as predictions or
estimates of future conditions. Changes impossible to anticipate are
quite likely to take place. Should the decision be made to implement
this project, it is expected that this analysis would be updated with
detailed environmental studies closer to the time for the initiation of
construction,

Upon this predicted baseline, a canal with many engineering un-
knowns was projected, Similar developments such as the Welland
Canal and the Robert Moses Hydroelectric Project, both located near
the proposed LE-L.O Waterway route, were examined for clues to the
nature and magnitude of the changes that might result from this proj-
ect. While the possibility for unforeseen changes remains, it is be-
lieved that most of the major impacts associated with the LE-LO
Waterway have been detected by this study.

Battelle-Columbus used an interdisciplinary research team of
ecologists, engineers, social scientists, environmental planners, and
meteorologists to conduct this analysis. There were four basic steps
in the approach:

(1) Estimate the baseline environment for the period
1980-2030

(2) Identify all significant impacts resulting from con-
struction and operation




(3) Develop plan for reduction of impacts
(4) Develop recreation plan,

The team used professional judgment, information in the open litera-
ture and other reports; personal communication with knowledgeabie
experts, predictions based on past trends, and personal knowledge of
the study area. Wherever possible, the predicted impacts were
quantified to improve the accuracy of the evaluation. Qualitative in-
formation and professional judgment were userd where quantitative

data were lacking,

Y
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ASSESSMENT OF BASELINE CONDITIONS

E-4 Introduction

The proposed LE-LO Waterway, designed to provide a major
transportation link between Lake Erie and Lake Ontario, would be
located in Erie and Niagara Counties, New York (Figures E-1 and
E-2).(1) A project of this magnitude will cause changes of many types
on the national, regional, and local scales. This report will deal with
the environmental changes resulting from the construction and opera-
tion of the canal., Environmental effects, while occurring on the
regional and national scales, are strongest at the lucal level near the
site of the project., Consequently, the local environmental changes,
those affecting Erie and Niagara Counties, are examined in depth in
this study.

In assessing the environmental changes, it is necessary to de-
scribe the baseline environmental conditions that may be altered by
the construction and operation of the canal. The objective is to estab-
lish and evaluate the baseline condition of the environment, without
the canal, for the period 1980-2030., The construction of the canal is
expected to begin in the late 1980's with operation {ollowing in the
early-to-mid 1990's,

The environment is an extremely complex collection of inter-
acting components. In methodically examining the aspects of the en-
vironment, a hierarchical approach organizes the environment into
four major categories: Physical and Chemical, Ecological, Socio-
economic, and Recreational and Cultural (Figure E-3), Within the
hierarchy, each environmental category is composed of components
(e.g., L.and, Water, Air) each of which contains several indicators
(e.g., Geology, Soils, Physiography). The indicators comprise the
key level of the hierarchy. The important aspects of the environment
are selected as indicators, Detailed information is collected for each
indicator and is used to make a quality evaluation of those aspects of
the environment included within the indicator., Not every piece of
available information nor every aspect of the environment is included
in the indicator. Instead, the quality evaluation for each indicator is
used as an index for all the aspects related to that indicator. This
significantly reduces the complexity of the data presentation and eval-
uation without losing the accuracy needed in the baseline assessment,
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The collected data for each indicator are presented as follows,
First, each indicator is described. The importance of the indicator
and the data used in the analysis is indicated. Then the baseline pro-
jections for 1980-2030, including information on the current or exist-
ing trends and conditions and the changes expected to take place dur-
ing the baseline period, are presented. Only information relevant to
the Lake Erie-Lake Ontario Project is utilized in these discussions,

E-5 Physical and Chemical Environment

The Physical and Chemical category is designed to detect im-
pacts on the physical and chemical quality of the land, water, and air
sectors of the environment. Traditionally, these were the only classes
of impacts considered in assessing the environmental cc. sequences of
most projects. This restriction may have stemmed from the fact that
most ecological and many social, cultural, and recreational impacts
are actually secondary effects resulting from the primary impacts on
the physical and chemical environment, Now, however, a variety of
impacts, secondary and higher, are also considered. The three com-
ponents of the Physical and Chemical Environment are Land, Water,
and Air. Under each component are several indicators describing the
baseline conditions of the component,

E-6 Land

The overland route of the proposed LE-LO Waterway will tra-
verse western Niagara County from a point immediately east of North
Tonawanda corporate boundary and extend to the north to the Niagara
Escarpment and then north-northwest from the Niagara Escarpment
to Lake Ontario.

Three indicators are used under the land component: (1) physi-
ography, (2) soils, and (3) geology. These indicators will not sig-
nificantly change during the 1973-2030 period.

. E-7 Physiography

The overland route may be logically divided into two zones di-
vided by the Niagara Escarpment (see Figure E-2), The southern

E-8




leg of the route (=8 miles) would extend across the Huroun Plain while
the northern leg (<8.5 miles) would traversc the Ontaric Plain. Sur-
face elevations rise from the Niagara River water edge (mean of 565
feet MSL) through a depressed basin-like area having an imperfectly
developed subsurface drainage outlet to about elevation 630 feet MSL.
at the Escarpment. At the Escarpment, elevations descend in two
jumps of 80 and 150 feet, respectiively, to 400 feet MSL. North of the
Escarpment, elevations descend gradually to a lower plai- which steps
briefly to a mean Lake Ontario elevation of 245 feet MSL.,

Within the Huron Plain, south of the Escarpment, the area under
consideration is drained by the southwesterly sloping Bergholts-
Cayuga subbasin. Areas of consideration north of the Escarpment
(Ontario Plain) are almost exclusively drained by the northeasterly
sloping Twelvemile subbasin, Shore-zone areas along the Niagara
River and Lake Ontario yield runoff directly to these surface water
features, (2)

E-8 Soils

The soils of Niagara County have developesd under a forest cover
in which maple, beech,; oak, and ash predominated, Along the Niagara
Escarpment, the soils have been influenced to some extent by the char-
acter of the underlying rocks. In places along the more gradual
northern slope of the Escarpment, light grayish-brown soft calcareous
shale is reached at a slight depth, and fragments of this shale are
present in the subsoil. Farther out on the lake plain, principally north
of the ridge, red, soft, easily disintegrated shale lic.; bencath a thin
mantle of soil,

Glacial till (consisting of sharp stone fragments intricately mixed
with more finely ground rock material) occurs in places as low broad
ridges, most noticeably south of the Escarpment. On the Ontario
Plain glacial till occupies mainly large {lat areas having no outstanding
topographic characteristics,

In addition to differences in soils that correspond to differences
in basic parent material, numerous other differences correspond to
variations in drainage conditions, which range from a permanently wet
condition to excessively rapid drainage. Good surface and internal
drainage have resulted in the formation of grayish-brown, yellowish-
brown, or brown soils, with slightly lighter but unmottled colors in
the subsoil. Soils developed under imperfect drainage conditions have




dark-gray to grayish-brown surface soils and a rust-mottied upper
subsoil layer in which the dominant color ranges from light brown to
gray. Poorly drained soils are characterized by dark-gray or nearly
black surface layers underlain abruptly by light-gray layers that grade
into less gray, highly mottled materials, (3

Soils of particular interest in Niagara County include the Poygon
clays, which have value in construction, and the carlisle muck soils,
which have great agricultural value (Table E-1), (3)

TABLE E-1, ACREAGE OF TWO IMPORTANT SOILS AND THEIR
PROPORTIONATE EXTENT OF THE TOTAL LAND
IN NJAGARA COUNTY, N, Y. (341,120 ACRES)(3)

Type of Soil Acres Percent of Total
Carlisle muck 1, 152 0.3
Carlisle muck - shallow phase 1,664 0.5
Poygon clay 26,240 7.7

E-9 Geology

The study area is underlain by layers of sedimentary bedrock
that are largely covered with unconsolidated deposits. The bedrock
consists mainly of dolomite, shale, limestone, and sandstone. The
Camillus Shale contains a large amount of interbedded gypsum. The
unconsolidated deposits are mostly glacial and consist of till {unsorted
mixture of clay, silt, sand, and stones); followed by postglacial lake
deposits (bedded clay, silt, and sand}; and glacial stream deposits
{sand and gravel). Glacial sand and gravel deposits are of both ice
contact and outwash types. (4)

The bedrock surface is approximately parallel to the land sur-
face throughout most of the area. South of the Niagara Escarpment,
the top of the rock lies 3 to 50 feet below land surface (average 23
feet). On the lake plain north of the Escarpment, depth to rock varies
from 10 to 120 feet, commonly 30 to 40 fect. The few irregularities
in the surface of the bedrock appear to be due to minor features shaped
by glacial or preglacial erosion. The inclination of the bedding planes
(dip of the rocks) is gently southward at from 20 to 60 feet per mile,
averaging 30 to 40 feet per mile.(5)
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E-10 Water

The major surface water features of the study area are lake
Erie, Lake Ontario, and the Niagara River connecting the two lakes,
The differential in water surface elevations between the lakes is about
326 feet. About 86 percent (202,000 c¢fs) of the inflow of I.ake Ontario
passes through the Niagara from Lake Erie. The upper Niagara
River (=21 miles long) between Lake Erie and downstream of Grand
Island drops about 10 feet, descends another 45 feet in prefall rapids,
and then plunges majestically 165 feet over the Niagara Falls. The
lower Niagara River, well contained in the ¢roded Escarpment, drops
an additional 100 feet in less than 6 miles. The slope of the remain-
ing lower Niagara is about 1 foot per mile,

Numerous streams discharge to the upper Niagara River. The
largest subbasin discharging to the east fcrk of the Niagara River,
Tonawanda-Ellicott Creek, contributes only about 0,1 percent (net
yearly average about 218 cfs) of the Niagara flow, The treaty-
controlled diversions by Canada and the United States for developerd
hydroelectric projects have essentially no effect on the overall
Niagara basin water budget.

Stream flow of the Niagara has ranged from 90, 000 to 299,000
cfs for the period of record and averages 202,000 c¢fs, Since the
Niagara River is essentially a connector of Llake Erie and Ontario,
seasonal variations are insignificant in comparison with the not-well-
understood 9-11 year normal surface fluctuations of the Great Lakes.
Diurnal changes in the discharge of the Niagara River are caused by
changes in the wind direction over Lake Erie or ice jams in the
river, (6)

The proposed overland route of the LE-LO Waterway traverses
two drainage systems: the Cayuga-Bergholts Creek subbasin New
York Stream Class D and C up-to-downstreaimn (Class D is used (or
agricultural or industrial purposes and Class C is less polluted suit-
able for fishing but not body contact or drinking) south of the Escarp:
ment and the Twelvemile subbasin Class D, ¢ and B up-to-downstream:
:Class B is suitable for body contact but not drinking) north of the
Esrarpment.(v) Lesser streams, discharging directly into the Niagara
River and La<e Ontario, will also be affected, However, with respect
to the propos d development of the LE-LO Waterway, consideration ot
alteration of surface water Jcatures along the overland route of the
canal will be constrained t projected impacts on Twelvemile Creck
and Bergholtz Creck proper,
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It is important to note that present conditions of potentially af-
fected headwater zones of Cayuga-Bergholtz and Twelvemile sub-
basins can not be directly documented. The water quality of the
Cayuga-Bergholtz system greatly deteriorates on its course to the
Niagara and is quite responsive to stream flow changes. Headwaters
are expected to be of the calcium bicarbonate type characteristic of
groundwater inputs permeating through calcarious or dolomite terrain.
In addition, gypsiferous Camillus Shale aquifer exposures contribute
calcium and sulfate ions., Along its course to the Niagara, quantities
of raw or only partially treated sewage, nutrients from agricultural
operations, periodic dumping of salt-laden snow, and streamwater
runoff from developed areas contribute to the deterioration of surface
water quality, Waters of the Twelvemile subbasin of concern are ex-
pected to be less affected by man's uses with the exception of inputs of
agricultural runoff and, to a lesser extent, municipal effluents
(domestic and industrial).

Of concern to both dredging during construction and quality of
water entering the proposed LE-LO Waterway during operation would
be the discharges from Buffalo River and Scajaquada Creek through
the Black Rock Canal and Lock and, more importantly, net discharges
from the Tonawanda-Ellicott subbasin. A recent study indicates that
massive sludge deposits are found to accumulate in lower Tonawanda
Creek, especially during periods when net flows from the system are
through the Erie Canal.(8)

Oxygen concentrations have been reported to drop to near zero,
demonstrating that effluents have far exceeded natural assimilating
capacity of the aquatic system., These oxygen-demanding sediments
are reportedly resuspended and carried directly into the Niagara in
bulk quantities during seasonal near-flood conditions, thus degrading
the northern nearshore water quality of the east branch of the Upper
Niagara River and, to a lesser extent (due to dilution), the lower
Niagara River (1)

Past deleterious water-quality conditions are confirmed by re-
ported Niagara River sediment chemistry analysis. Areas demon-
strating worst-case conditions along the proposed canal route are the
man-made Black Rock Canal and Lock and the nearshore zones of the
Niagara River proper. Generally, those areas influenced by dis-
charges from the Buffalo River and numerous contaminated effluents
discharged along the entire Niagara River's eastern shore can be con-
sidered heavily polluted, Mainstream sections of the east branch of
the Niagara River may be considered lightly to moderately polluted.(-”
Table E-2 indicates concentration of sediment pollutants of the areas




of concern to both proposed dredging operations and water quality
during canal operation,

TABLE E-2. SEDIMENT CHEMISTRY OF PROPOSED
WATERWAY ROUTE(a)

(mg/1)
Black Rock Tonawanda ""Channel" Eastern
Canal (Mainstream) Shore Zone

Volatile solids 100+ 5 50 £ 20 80 £ 25
Oil and grease 7.5+%2.5 0.75 % 0,50 B2
COD 140 = 15 6% 2 110 £ 30
Total nitrogen 2.5+ 1 0.5+ 0.1 1.+ 0,4
Total phosphorus 1.0+ 1 0.05+ 0,05 0,82 0,1
Iron 45+ 15 -- - -
Mercury -- 0.05% 0,01 0.2+0.1
Lead -~ 0.03 £ 0,01 0.6 0,01
Copper -- 0.02 £ 0.01 0.6+ 0,01
Zinc -- 0.06 = 0,01 0.2 % 0,05

(a) Extrapolated data.

E-Il1 Stream Flow Variations

The nature and magnitude of stream flow variations are major
factors poverning the type of coologival system that will develop and
survive in a given water coursce,  If the pattern of stream flow varia-
tion is changed markedly, a subscquent disruption ot the ccosystems
may result, (8)

Of concern to an analysis of (low-variation alternatives with re-
spect to the proposed development i~ the atorementioned Twelvemile
and Berghols-Cayuga subbasins tdrainage arcas 31,7 and 32,4 square
miles; respectively). Annual surface water runoff {rom these sub-
basins is about 45 to 50 percent of the rainfall and ranges from no
flow for prolonged periods devaid of precipitation to a maximum of
about 200 c¢fs per square mile for the 50-year lood, Usually trom 40
to 50 percent of the annua'! r. off occurs in the March to April period,
about 10 to 15 percent in !fay and June, 5 to 10 percent from July
through October, and atosut 30 to 40 percent from November through
Fehruary.'g)




E-12 Groundwater Hydrology

Actions that influence groundwater levels have the potential of
affecting both supply and water quality. \

In areas where groundwater aquifers arce considered as primary
natural reservoirs, such alterations will influence surface water sup-
plies. Corresponding alterations of the aquatic ecosystent may occur,
thus affecting water-dependent users, including man,

The Lockport Dolomite is the only important aquifer potentially
affected by the proposed canal. Groundwater within this aguiter oc-
curs in three types of apenings: bedding joints, vertucal joints, and
small cavities, Of these, the bedding joints arc the most important
and transmit nearly all the water moving through the formation. The
character of the three types of water-bearing openings results in two

distinct sets of groundwater conditions: (1) a maoderately permeable
sone at the top of rock, generally 10 to 15 feet thick, characterized by
both vertical juints and bedding joints that have been widened by solu-
tion of dolomite and by small cavities formed by solution of gypsum
and {2) the remainder of the formation consisting of seven permeable
sones tcomposed of bedding joints) surrounded by essentially imper -
meable rock, Retharpge to the water-bearing vones apparently ocours
dircctly at the cuterop ot the bedding joints composing the sones
rather than by downward movement of water through vertical foints,
Usable groundwater is characteristically a caleium sulfate or cajcium
bicarbonate water,

The chief u~c 7 croundwater in the area is for small domestic

and farm supplies 1 the rural sections. Small to moderate supplies
of groundwater 15 to 150 gallons per minute) may be obtained through-
out the arca underlain by the Lockport Dolomite, Large supplies of
groundwater texcoeding 2,000 gallons per minute in some wells) have
been obtained adiacent to the Niagara River where conditions are fav-
orable tor river infiltration. In areas underlain by Quecenston Shale,
development of ¢ven the very small supplies needed for domestic and
farm use is ditf cult, ()

E-13 Temperature

Water temperature is important primarily because of the sensi-
tivity of fish and aquatic life to temperature changes. In addition,
alterations intfluence aquatic-dependent ecosystems including human
uses. This indicator should be considered with respect to potential
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aggregate temperature cffects, o, g, magnitude of departure from
(10

normal conditions.

With respect to Twelvemile and Cayuga-Bergholty subbasin,
insufficient direct data are available to allow documentation or base-
line projection of normal temperature fluctuations in the areas of
concern to the proposed project., However, based on indirect mea-
surement, it may be stated that flowing headwater sones of the sub-
basins probably have extremes of 0 and 22 2 ) respectively, The
Niagara River and Lake Ontario shore-zone water temperature i
concern ranges from 0 to 25 ¢ (11)

E-14 pH

Although pH (measure of the hydrogen ion concentration! attects
the suitability of water for various uses, a good measurc of its im-
pact on environmental quality is its effect on fish and other aguatic
life. Since the normal pH of aquatic ecosystems varies from one
locale to another, the best measure of pH is in terms of departure

trom normal levels, (10)

With respect to Twelvemile and Cayuga-Bergholtz subbasins,
insufficient direct data are available to allow documentation or base-
line projection of pH f{luctuations in the area of concern to the pro-
posed project, However, at the confluence of Bergholtz and Cayuga
Creeks the surface water is considered to be "heavily polluted" and
probably has plHl fluctuations exceeding the €. 7 to 8.5 range. The pH
fluctuations within the Twelvemile subbasin are expected to be within
this range. (H

If present pollution-abatement trends continue, the waters at the
discharge of the Cayuga Creek to the Niagara would be expected to be
within the above pH range.(lz) Normal pH fluctuations of lLLake Ontario
shore-zone waters of concern are expected to be well within this range
and positively skewed,

E-15 Total Dissolved Solids

The concentration of total dissolved solids (TDS) is the aggregate
of magnesium, sodium, and potassium carbenates, bicarbonates, chlo-
rides, sulfates, phosphates, nitrates, and other salts, All salts in
solution (total and proportions) influence the physical and chemical
nature of the water, (10)
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Although no information is available to ai:low documentation or
projection of TDS loading in the headwater sones, the discharge of the
Cayuga is presently considered ‘heavily polluted' in this regard. In
the past, total loading to the waters of the Niagara have exceeded 450
tons per day on the average. Presently, loadings have been reduced
to 350 tons per day. If pollution-abatement trends continue, the ob-

jective of reaching an average TDS value of 200 ppm in the shore

sones of the upper Niagara River may be anticipated before 1980 11,12)

E-le Dissolved Oxygen

The saturation concentration of dissolved oxypen (DO) in water
depends on water temperature and on dissolved soinids content, Low
levels of dissolved oxygen adversely affect fish and other aquatic iife;
total absence of dissolved oxygen will lead to an anaer.bic condition
with attendant odor and aesthetic problems in addition to the absence
of higher forms of aquatic life, (10)

The outfall of Cayuga Creek is reported to be moderately pol-
luted in this regard. No direct information is available to character-
ize the upper watershed of Bergholtz and Twelvemile Creeks, If
abatement trends continue, the Niagara waters of concern and the dis-
charges from Cayuga-Bergholts subbasins should reach the objectives
of o ppm (DO) before 1980.! 11, 12) Levels of DO of nearshore waters
of concern in Lake Ontario are expected to range between 95 and 105
percent saturation.

E-17 Fecal Coliforms

The presence of coliform organisms in water is regarded as
evidence of fecal contamination, Importance of coliform data contin-
ues because of existing implications that viral diseases can be trans-
mitted directly (and possibly indirectly) through the fecal contamina-

tion of water supplies,( 10)

Discharge waters of the Cayuga Creek and waters along the
American shore of the upper Niagara River can be considered "heavily
polluted’ in this regard with coliform counts exceeding 2,000 coliforms
per 100 ml over twice the acceptable counts. Concentration of coli~
forms in headwater zones of the subbasins of concern cannot be docu-
mented, However, the objective of 1,000 coliforms per 100 ml for the
shore waters of the Niagara and discharges thereto should be reached
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before 1980.(11,12) Coliform counts of Lake Ontario shore waters of
concern are not expected to exceed 1000 per 100 ml.

E-18 Toxic Substances

The spectrum of toxic materials is extremely large and highly
diverse in terms of effects, Since knowledge of effects is extremely
limited, and potentially dangerous concentrations can go undetected
by the current standard water-quality analysis methods, it seems that
a reasonable environmental goal is to eliminate the transport of these
materials within the biosphere, (10)

Predominant substances (considered as toxic) transported by the
Niagara River system are heavy metals and hydrocarbons, Pollution-
abatement programs are concentrating on two major toxic substances:
phenols and iron, If pre-1980 objectives are obtained, concentrations
of phenols and iron from discharges to and near shore zones of the
upper Niagara should be maintained below 1 ppb and 0.3 ppm, respec-
tively (11,12} Projection of toxic substances in the nearshore waters
of Lake Ontario and the upper watersheds of the subbasins of ¢oncern is
not presently possible. However, during the operation period ot the
Waterway they are not expected to be measurable by standard procedures,

E-19 Inorganic Nutrients

Carbon, nitrogen, and phosphorus are three basic elemental
nutrients needed to sustain aquatic life.

Available information indicates phosphorus concentrations
greatly exceed desirable levels predominantly along the U, S, shore
zones of the upper Niagara River. Pollution-abatement programs
are concentrating on phosphorus and should reduce annual total phos-
phorus loading to below 0, 39 grams per square meter by 1950.! 11,12)
No direct information is available to allow projection of the organic
nutrients within the nearshore waters of Lake Ontario or of the sub-
basins of concern,

E£-20 Air

The area of concern to the project has a moist continental cli-
mate characterized by moderate annual precipitation and an annual
temperature range governed primarily by the basin's distance north of
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the equator, The Westerlies that prevail in these latitudes are gen-
erally dry upon reaching the eastern states. Moisture enters the area
mainly in frontal systems, Seasonal cold, dry, polar air moves from
the northern latitudes and warm, moist air moves northward from the
Gulf of Mexico,

Lake Erie has a moderating effect on temperature and also pro-
vides additional moisture to the air passing over it, The air from
the Gulf during the sunimer months is generally the dominating influ-
ence on precipitation south of the Escarpment, Rainfalls are intense
yet relatively infrequent, During the winter, however, polar air
circulates farther south, and periods of precipitation in the area are
more frequent. Total annual precipitation for the area ranges from
32 to 44 inches, Evapotranspiration losses account for about 20
inches, The remainder of the water budget of the region appears as
surface and groundwater runoff (see Section E-12).(13)

The climate of Niagara County north of the Escarpment is influ-
enced to a marked degree by its proximity to Lake Ontario, Season-
ally, when the wind is passing over l.ake Ontario, the temperature of
the air is modified so that it tempers the heat of summer and the cold
of winter, The Escarpment is also a factor in the creation of a notable
mild microclimate in this area. Annual snowfall in the lLLewiston area
can be as much as 30 inches less than the annual snowfall in Buffalo,
only 30 miles south. Buffalo receives seasonally the brunt of wind
and precipitation blowing unobstructed across Lake Erie, while the
northern plains protected by the Escarpment enjoy more even weather
conditions (14) Ag a result, the spring season is retarded and the fall

extenderd,

The area of concern to the development of the LE-LO Waterway
1€ incorporated into Niagara Frontier Air Quality Control Region
{AQCR), one of the seven upstate New York Air Quality Control Re-
gions., This AQCR has been classified as Priority 1, indicating that
highest concentrations of air pollutants are being experienced. (15)
The following discussion of air-quality indicators reflects areas of
highest pollutant concentrations within subregions of the Niagara
Frontier AQCR that may be expected to influence the ambient air qual-
ity along the proposed canal route.

E-21 Sulfur Dioxide

Sulfur dioxide contributes to the formation of sulfate particles
or droplets of dilute sulfuric acid, In these states, increasing




sulfur concentrations have been associated with synergistic health
effects. (10)

Sulfur dioxide concentrations in four areas of Niagara and Lrie
Counties exceed both the national primary and secondary annual aver-
age standards of 0,03 and 0, 022 ppm (0,073 ppm in South Buffalo-
Lackawana, 0,038 ppm in Niagara Falls, 0.036 ppm in Tonawanda-
North Tonawanda, and 0,033 ppm in Lockport), If present air-
pollution-abatement trends continue, Niagara lalls and Lockport
arcas will be complying with secondary standards in the 1980-1Y85
period, However, for the same period, the New York State Depart-
ment of Environmental Conservation has asserted that achieven.ent
of secondary standards would not be economically feasible for the

South Buffalo-Lackawana and Tonawanda-North Tonawanda arcas ! 14)

E-22 Nitrogen Oxides

Nitric oxide (NO) forms during high-temperature combustion,
e.g., automobile engines. It then reacts with oxygen to form nitrogen
dioxide (NO;), which forms photochemical smog when in the presence

of hydrocarbons and particulates.( 10)

The Buffalo area of Erie County exceeds primary and secondary
standards of 0,05 ppm annual average concentrations, Emissidns for
1975 are projected to 72,377 tons, assuming no industrial expansion,
If air-pollution-abatement trends continue, the average annual Federal
standard for nitrogen dioxide {0, 05 ppm) is expected to be obtainable
prior to 1980.(15)

E-23 Particulates

Suspended particulate matter, often referred to as "particulates')

is the most prevalent atmospheric pollutant, l.arger particles tend to
settle out of the air, Particles smaller than I micron are most read-
ily respirable and contribute the most to reduction of visibility.
Particulate concentrations are usually reported with respect to a
range of 1 to 10 microns,

The three areas of severe suspended particulate concentrations
are South Buffalo-Lackawanna, Tonawanda-North Tonawanda, and
Niagara Falls.{ 10) Highest annual average concentrations in these
areas in 1971 were reported as 166, 95, and 215 pg/m*, respectively,
Projections by the New York State Department of Environmental




Conservation indicate that it will not be economically feasible for
South Buffalo-Lackawana and Niagara Falls areas to meet secondary
standards of 60 ug/m3 even by 1985, Zones of heaviest concentra-
tions in these areas are still expected to exceed 95 pg/m3 quality
through 1975, If present air-pollution-abatement trends continue,
compliance with primary standards (75 pg/n’l3 — annual average) may
be anticipated by 1980, (12, 15)

E-24 Hydrocarbons

Unburned hydrocarbon pollutants are most often petroleum
products, with automobile exhaust as the major source, Their most
important role is as oxidant precursors in the formation of photo-
chemical smog. (10)

Whether the area will meet national primary and secondary
standards of 0,24 ppm (allowable max 6-9 a, m, ) before 1980 will de-
pend primarily on the time frame required for replacement of older
uncontrolled motor vehicles by stringently controlled newer
vehicles, (13)

E-25 Carbon Monoxide

Carbon monoxide is a colorless, odorless, tasteless gas formed
by the combustion of carbonaceous fuels (eminates primarily from
automobile exhausts.

Whether the standard, 0.9 ppm (8-hr max), is met before 1980
will depend on vehicle turnover, coupled with stringent exhaust-
emission limitations on newer vehicles, (15)

E-26 Noise

The importance of noise as an environmental factor has been
well documented by the United States Environmental Protection Agency
in its Report to the President and Congress on Noise, published in
December, 1971, (16) This report outlines such direct effects of noise
on man as hearing, physiological, nonauditory, psychological, and
sociological effects, The report also describes some of the effects on
wildlife and other animals. Noise also has indirect economic effects
in that it can cause people to reject certain areas of land as suitable
for habitation or other uses,
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One of the factors which determines how much an area is af-
fected by a new noise source is the existing noise climate, I. prac-
tically any area of the carth there are natural sources of nvise, Even
in the absence of man, who has sometimes been accused of being the
noisiest animal on earth, there are sounds [rom flowing water, wind,
grinding of glaciers, and many other sources. In arcas where man
is active, there are sounds of industry, commerce, transportation,
and recreation. The extent to which a new sound affects the area
surrounding it is determined by the loudness, character, and fre-
quency and duration of occurrence relative to the previously existing
sounds,

Existing moderate-to-high level noise sources near the canal
route include the Niagara Falls International Airport, The canal is
within the 100-decibel range of perceived noise created by this air-
port,.(17) Other important noise sources near the canal include high-
ways and railways, The heavily travelled highways include River
Road (State Route 265-384) and Niagara Falls Blvd, (Federal Route
62). Average daily traffic on these routes range from 15, 120 vehicles
per day on Route 62 to 17,920 on New York Route 265-384,(18) Three
railways cross the canal route, The northernmost crossing, a Penn
Central line passing near Ransomville, carries little traffic, {18) The
other two, a Penn Central line passing through Sanborn and the Penn
Central-Erie Lackawanna tracks near State Routes 265-384, are
heavily used and would be the prime sources of railway noise,' 18)

Future development, during the 1980-2030 period, will include
the Lake Ontario State Parkway along Lake Ontario waterfront and the
La Salle (Section 2) and Belt (Section 1} Expressways near the Canal's
junction with the Niagara River, (18) These are expected to be heavily
travelled, A third route paralleling the canal route from north to south
would also create additional noise,(12) 4 jetport proposed for the
Wheatfield or Lewiston area would increase the area exposed to high-
level noise. The remainder of the canal route between Bergholts and
the proposed Lake Ontario State Parkway is now and will be expected
to remain essentially rural with few sources of high level noise,

A sccond factor to be considered in determining the impact as a
new sound source is added is the current use of the affected land, 1t
the arca is predominantly residential, or if the noise source is so loud
that it intrudes on a residential area, the resulting change of the area
is substantial if the noise is loud enough to interfere with normal
activities of the occupants, change sleeping conditions, or to change
the economic value of land in the arca, On the other hand, arcas

which are predominantly commercial or industrial imay tolerate an




additional noise source, especially if it does not increase the ambient
level substantially. It should be noted that residential areas can tol-

erate a higher ambient level in the daytime than they can at night. and
that commercial or industrial areas can tolerate a higher overall am-
bient level than one would expect to find in a residential area,

Several residential areas located within a mile of the proposed
canal route are potentially noise sensitive, These include (1) the
residential areas on the Lake Ontario waterfront, {2) the communi-
ties of Ransomville, Pekin, Sanborn, St, Johnsburg, and Bergholtz,
and (3) a number of homes along Witmer Road near the Niagara River
as well as along other roads passing near the canal route.

Urban growth by the late portion of the 1980-2930 periocd, ex-
pected to include the area south of Sanborn to the Niagara River as
well as the Lake Ontario waterfront, will increase the residential
area sensitive to noise,

E-27 Ecological Environment

Ecology may be defined as the study of the structure and function
of nature, Nature is composed of two basic structural components:
(1) the living organisms and (2) the nonliving environment in which
these organisms live, Numerous functional interconnections among
these structural components bind them together into a single entity —
the ecosystem,

A healthy, stable, and productive ecosystem is one in which both
the structural and functional aspects are in balance., The construction
and operation of any project, if not properly planned and carried out,
can affect this balance adversely and reduce the quality of the natural
environment, Good planning can minimize the adverse effects and
frequently improve the ecosystem quality,

In assessing the effects of the ILE-LO Waterway properly, a
methodical, comprehensive listing of important ecological components
and indicators is used to organize the data to facilitate establishing
the baseline ecological conditions.

Two components and thirteen indicators are used to assess the
baseline ecological quality, The two components describing the eco-
logical environment are Terrestrial Ecosystems and Aquatic
Ecosystems,




E-28 Terrestrial Ecosystems

The terrestrial ecosystem includes all terrestrial populations,
The characteristics of a community are different than just the simple
sum of the characteristics of the component populations. The indi-
vidual organisms of an ecosystem belong to an organized taxonomic
hierarchy. A species is a group of individuals living and breeding
together.

All the individuals of a particular species in a given locale
constitute a population, A community includes all the living organisms
found in a given locale or habitat,

Measuring all populations in an ecosystem would be an enor-
mous task, Hence, the limited number of populations and groups of
populations have been selected as indicators to reflect the health and
quality of terrestrial ecosystems. The six indicators are: (1) natural
vegetation, (2) crops, (3) dominant herbivores, (4) migratory species,
(5) small game animals, and (6) rare and endangered species. These
indicators are used to describe the system within the project area, a
1. 1-mile-wide path to either side of the construction zone (varies
from 2,.4-2,8 miles in total width), and in adjacent areas,

E-29 Natural Vegetation

Natural vegetation is an important element of terrestrial eco-
systems. Forests of all types and such areas as natural grasslands
and old fields in all stages of succession are included within this in-
dicator group. Areas within Niagara County and adjacent areas which
are covered with natural vegetation provide most of the food for wild
animals and some food for domestic grazers living in the area.
Changes in natural vegetation that reduce the food supply available
for wild and domestic animals may disturb the stability of an ecosys-
tem, Such disturbance may hasten erosion or permit reduction of the
fertility and production of the land, and/or accelerate the invasion of
noxious weeds or other pest plants,

The natural vegetation of the Niagara Peninsula and the extended
Lake Ontario shore area is more southern in composition than more
inland areas at similar latitudes, Climatically controlied by the pres-
ence of the moderating e¢ffects of Lake Ontario and further magnificd
by local soil and other edaphic conditions, the region is of prime im-
portance to fruit production (see £-30 for further description of en-
vironmental modifications},




The effect of the climatic conditions to the natural vegetation is.
thus, twofold. The more southern nature of the climate has led to a
tree species composition different from adjacent areas, exemplified
by the greatly reduced importance of conifers coupled with extensive
oak-hickory-elm forest,

Aside from the scattered small woodlots distributed rather
evenly across the county, two areas with extensive natural vegetation
cover remain. The Niagara Escarpment, which exhibits rocky slopes
approaching the vertical in many areas, is not usable as farm or
fruit-growing land and has been uncleared except for some small home
lots and occasional road construction. Even these activities have been
limited to the zones of lesser slope. The Tuscarora Indian Reserva-
tion contributes significantly to the available natural vegetation of the

region. Approximately 59 percent of the reservation remains forested,

Cultural characteristics of the Indians are thus manifested in differing
agricultural and land-clearing practices.

Composition of the natural forest vegetation varies along the
north-south axis of Niagara County. Due to microclimatic and edaphic
variations north, south, and along the Escarpment, species composi-
tion and importance may vary from zone tc zone, However, the spe-
cies present vary little except as controlled by local groundwater
conditions. The woodlots and {orested areas of the County are char-
acterized by u mixed hardwood composition of predominantly cak and
hickory species, While varying locally in percent composition these
species include white oak (Quercus alba), chestnut oak (Q. Prinus),
swamp white vak (Q, bicolor), northern red oak (Q. rubr_a), and black
oak (Q. Velutina), bitternut hickory (Carya cordifgrmis), pignut
hicko_ry @_ glabra), and shagbark hickory (C. ovata).

The swamp white oak is more important in the wetter areas
south nf the Escarpment while the northern red and black oaks are
more abundant north of the Escarpment on the better drained lands,
Other species of varying importance in the forested areas of the re-
gion which may be locally very abundant and even dominant include:
beech (Fagus grandifolia), butternut (Juglans cinerea), black walnut
{.J. nigra), hop hornbeam (Ostrya virginiana), American hornbeam
or blue beech (Carpinus caroliana), American elm (Ulmus americana),
silver maple (Acer saccharinum), red maple (A, rubrum), and sugar
maple (A, saccharum). -

Stream banks and low-lying areas with high groundwater levels
exhibit a different association of hardwonds. Along with the more-
water-tolerant maple, elm, and hornbeams, other important species




include:  cottonwood (Populus deltoides), willows {(Salix =p. ), and
some birch (Betula sp.) and alder (Alnus sp, ). Thuse species are

important to the natural ccosystems both for their role i erosion
control with their atfinity Ior watercourse cdges and for production
of wildlife food and cover,

Old field successiovnal species and those classified as "weeds!
are listed and discussed by Zenkert, (19 Much of the food and cover
for small animals both game and nongame are produced in old field
areas. Included are species of clover, sedges, asters, buttercups,
grasses, and lespederzas.

The existing natural vegetation of Niagara County is presently
concentrated within the Tuscarora Indian Reservation and in varying
width bands along the face of the Niagara Escarpment, Numecrous
small woodlots are found throughout the area but cover less than 10
percent of the land. Urbaniration patterns with attendant land-
clearing operations are expected to continue in the immediate future,
This will affect predominantly the area south of the Escarpnient ex-
clusive of the Indian Reservation and a narrow band along the Lake
Ontario shore,

Agricultural acreage patterns are not expected to change greatly
by 1980, Some land may be lost to urbanization south of the Escarp-
ment, however.

By the year 2030, urbanization will have essentially eliminated
natural vegetation outside of protected areas south of the Escarpment,
Depending on economic pressures and population needs, the area along
the Escarpment may be utilized for housing., North of the Escarpment,
development will probably be concentrated along the l.ake Ontario
shore, effectively eliminating natural habitat from this area except
for designated state or municipal parks, Thus, the trend in this area
from 1980 to 2030 will be a gradual lessening of available acreage f
natural vegetation,

E-30 Crops

The dominant land-use type along most of the proposed route of
the canal is agricultural, A= food chains and nutrient (yoles are de-
pendent on the kinds and extent of the various «rops grown in the arca,
changes in the quantity and quality of agricultural ¢rops result in a
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modification of the existing environment. Row crops, pasture, tree
farms, and orchards are included in the discussion.

In 1969, Niagara County had 171,937 acres in farm land., This
constitutes 50, 5 percent of the total land area in the county — signif-
icantly higher than the state which overall had 33,2 percent in farm
production.(zo) Fruit growing dominates the farm production in the
county, Wheat, corn, vegetables, and hay and pasture are also im-
portant crops in the area.

Agricultural production within the region is controlled by two
important environmental factors: soils and weather., Well-drained
fertile soils such as the Alton or Dunkirk Series, which are prevalent
north of the Escarpment, are ideally suited to orchard growth and
production.(3) The influence of Lake Ontario coupled with the physi-
ographic presence of the Escarpment produces a local climate equiv-
alent to that of much more southern areas. Snowfall is greatly re-
duced over neighboring areas and, likewise, winter temperature
extremes are moderated. Spring temperatures are depressed with
the date of last frost delayed by as much as 2 weeks over neighboring
areas, This phenomenon, slowing the flowering date of the fruit
trees, protects them from a late killing frost. I.ikewise, the first
frost of the fall season being delayed effectively increases the grow-
ing season in the fall. The day-to-day effect of the lL.ake on the
climate follows the classic pattern of moderating temperatures in all
seasons, thus providing protection to the fruit crops,

Table E-3 shows the production of fruit crops for Niagara County
in the years 1964 and 1969.120) It should be noted that production of
both apples and grapes increased significantly during the period - a
condition which is uncommon to agriculture within regions of increas-
ing urbanization,

TABLE E-3. FRUIT PRODUCTION IN POUNDS FOR
NIAGARA COUNTY, N, Y. (20)

1964 1969
Apples bty 384,551 T8, 612, 448
Peaches 6, 562,921 4, 133, 780
Pears 7,519, lo7 L, 586, 058
Cherries 7,075,727 T, 147,129
Plums and prunes 2,892,853 2,352, 488
Grapes 6, 874, 369 8, 624, 087
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Fruit production is not uniform throughout the county bhuat 1s oo -

centrated in specific zones, Grapes are produced in a zone parallel
and north of the Escarpinent to approximately Ransomville,  Another
band of intensive grape production is found just south of the FEscarp-
ment, Apples are grown throughout the arca but production is con-
centrated along the shore of Lake Ontario and cast of Ransamville,

A typical farm specializing in fruit within this region would
utilize its acreage as follows: 60 percent apples, 20-25 percent cher-
ries (higher if extremely well-drained soils), 10 percent peaches,
15-20 percent grapes, and 5 percent plums and prunes. A high per-
centage of new plantings, up to 20 percent for grapes and 10-15 per-
cent apples, reported indicates a rapidly expanding production of these
fruit types. A vineyard has a productive lifetime of approximately 50
years; an apple orchard, 20 to 25 years. Peaches, prunes, and plums
are not being replaced probably due to more viable markets elscewhere
in the county, (21)

Corn and wheat production in the county averages slightly below
the state average. Corn productivity is 82 bushels per acr. compared *
to a state average of 88 bushels per acre. Wheat production is 33.5
bushels per acre opposed to 38,5 bushels per acre over the state,
Corn, both for grain and silage, occupied 15,616 acres in 1969; wheat
8,852 acres.(3)

E-31 Dominant Herbivores

The importance of this indicator lies in the fact that the large
browsers and grazers which include cattle, horses, sheep, other live-
stock and the wild herbivores, such as decr, are the dominant animals
of many ecosystems in North America, Consequently, any change in
their numbers or in the ability of the land to support the population
may result in a significant impact upon the health and stability of the
environment, Also, as those dominant species arc cither domestic
animals supplying food and other products of value to man, or are de-
sirable game animals offering recreation and food, the importance of
predicting their change is increased,

The only large browser currently in the project area (consid-
ered to be a path about 1,1 miles wide to either side of the construc-
tion zone - total pathway varics from 2.4 to 2,8 miles wide) is the
white-tailed deer. The habitat preferences of the white-tailed deer /
include forestland, wooded wetlands, and somewhat open brushy
areas.(22) The amounts of these types of habitats available in the




project area are tabulated fror the LUNR Land Use Overlays as
follows(23). forestland, 2045 acres; wooded wetlands, 5 acres; and
brush cover, 3480 acres. This wild herbivore can do considerable
damage to young orchards and certain vegetable crops if not control-
led through hunting pressure or other wildlife-management practices,
While data necessary to quantify the abundance of deer in the project
area are lacking, generally speaking, deer are present in sufficient
numbers to conflict with agricultural land use of the area (primarily
orchards), and also, to present some problem with respect to road
kill. During the huntirg season, the wildlife management practices
aim for a legal buck kill of 1 per square mile.(24) This further indi-
cates a fairly high concentration of deer in the project area. Within
the project area, the predominant grazers are cattle, sheep, and
horses in that order, Recent agricultural data indicate that, within
the state, Niagara County is not a particularly significant area for
raising the grazers.(zo) Of the 171,937 acres of farmland in the
county, only 14,582 acres (approximately 8.5 percent) were reported
to be used as pastureland, Some 23,000 cattle and calves, 3,900
sheep and lambs, and 1, 100 horses were reported for Niagara County
in 1969, This amounts to only | percent of the cattle, 4 percent of
the sheep, and 2 percent of the horses raised in New York State.
Most of these grazers are concentrated in an agricultural area to the
south of the Escarpment, with very little livestock raising activity
occurring on the lake plains to the north of the Escarpment. (25)
Furthermore, both the amount of land used for grazing, and the num-
ber of livestock raised in Niagara County have declined only very
slightly from that reported in 1964, With regard to the proposed
route for the LE-LO Waterway, the LUNR Land Use Overlays indicate
that only 194 acres are presently used for permanent pasture and
grazing.(23)

From 19£0-2030, an increase in the amount of urbanization is
expected to occur in the general area scuth of the Escarpment, and
along the Niagara River front and Lake Ontario shoreline. Since this
urban spread will encroach upon existing woodland areas and land
presently used for agricultural activities, a net reduction in habitat
available to the browsing population can be anticipated. The slight
decline in livestock-raising activities mentioned above can be expected
to accelerate somewhat as both pasture land and crop land devoted to
grain production for livestock consumption are preempted by this
urbanization,




E-32 Migratory Species

The migratory species of interest consist wholly of the miigra-
tory birds that from time to time inhabit the area along the rouie of
the canal. The significance of this group lies in the potential of any
changes in these species or their nuinbers to affect areas far re-

moved from the canal route,

Considered as a whole, the Niagara Frontier Region is pres-
ently an excellent birding areca with some 372 different species noted
as occurring in the area. Some of these species are essentially non-
migratory, others arce noted only during the summer months, some
only during the winter, and still others are scen only during their
migration through the areca A very general classification o1 the birds
occurring in the region is given as follows(26);

Permanent residents 24
Introduced permanent residents 3
Summer residents 118
Summer visitants 3
Winter visitants 37
Transient visitants 114
Introduced rare transient visitants 1
Rare and very rare visitants 10
Casual and sporadic visitants 24
Accidental visitants 33

Total 372

As only about 9 percent of the area's bird species are permanent
residents, it is apparent that a high proportion of the area's birds
migrate through the region at various times of the year, at varying
frequencies ot occurrence, and in varying numbers.

While it is not possible to accurately determine exact numbers,
locations, etc,, the following excerpts from Birds o{ the Niagara
Frontier Region point out some of the more significant birding arcas,
habitats, species, etc., to be found in relative proximity to the praject
area. (20)

"Grand Island, in spite ot the large number of new
houses built in recent years, still possesses several types
of good bird habitat The open tields attract such spe-
cies as American Golden Plover, Water Pipit and Horned
l.ark, as well as hawks and owls which prey on the many




f field mice. Along the east branch of the Niagara River a
thorn thicket provides good cover for land birds, and
waterfowl are often observed near the shore.

Beaver Island State Park, at the south end of Grand
Island, usually has a concentration of waterfowl off its
shores in spring, fall and winter; they also come into
Beaver Creek when it is not frozen over. Mud flats in
the creek are often visited by herons, gulls, and shore-
birds. The entire Niagara River shoreline area may at
times teem with migrating birds.

Strawberry Island, lying in the Niagara River above
Grand Island, is the center of concentration for thousands
of waterfowl during the winter, both on its shoreline and
in the surrounding waters, Usually Common Mergansers,
Canvasbacks, Greater Scaups, and Common Goldeneyes
are especially numerous, while swans and geese occa-
sionally rest there during migration. Snowy Owls have
been seen there on many occasions. The upper part of
the river above Strawberry Island is an excellent area
during migration for observation of Bonaparte's Gulls,
Black Terns, an occasional Franklin's Gull or Little Gull,
and other species of gulls and terns,

In the Tuscarora Indian Reservation many weedy
fields with shrubby borders and a few woods and orchard:
attract sparrows and finches to this area at all seasons,
while such brush-loving species as Brown Thrasher and
Rufous-sided Towhee also occur there., Hawks and
shrikes also seem to like this area, and for many years
there has been a crow roost near the west border of the
reservation.

Just below the Niagara Escarpment, near Pekin,
lies Bond Lake, an old quarry now filled with water,
Loons, grebes, geese and ducks are occasionally tound
there, particularly during the spring migration, "

Seasonally, the bird life of the area is essentially static during
January and February. A noticeable migration usually begins in March
as some of the winter visitants leave for the North. During April and
May, migration reaches its peak with the spring waterfowl flight,
shorebird migration, and the arrival of the seed-eaters and insecti-
vorus birds. Migratory waterfowl usage of the flyways in the area
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include dabbling ducks, 31,000-100,000 birds; diving ducks, 7t,000-
250, 000; and Canada geese, 25,000-75, 000,27 The maximum nuin -
ber of species 15 normally encountered from May 17-23 when it is
possible to observe over 150 species in a single day. The month of
June is the most active nesting period. During July, August, and
September, the southward migrating shorebirds appear, reaching
peak numbers in September, Also, by September the small insecti-
vorous birds have departed for the south, During October and
November, the seed-caters leave and the winter visitants increase,
In December, most of the birds in the arca are cither winter visitants
or permanent residents,

Of particular significance during the 1980-2030 period, is the
increase in urbanization expected to occur along the Niagara River
front and along the lake Ontario shoreline. These two important
areas provide valuable habitats for the many waterfowl and shore-
birds which inhabit the area during much of the year, From the data
available, it is extremely difficult to establish any trend or patterns
in the numbers and species inhabiting the area over a period of years
in relation to the present level of urban development of the shoreline
areas, Further complicating any assessment of change is the appar-
ently normal fluctuation of both aumbers and types of species over a
period of years, Whether their present status is a temporary phenom-
enon or a permanent change resulting from an environmental altera-
tion is a matter of conjecture, Generally speaking, a reduction in
avatilable habitat, such as brought about by increased urbanization and
associated human activity, will lead either to a redistribution through-
out the remaining territory or to a reduction in numbers of species,
Also an increase is possible in the abundance of those species more
adapterd to existence in an urbanized environment,

E-33 Small Game Animals

Included in this indicator are the small game mammals and up-
land game birds of which rabbits and pheasants are the most signif-
icant in the project area, The importance of this group stems from
the fact that it occupies an intermediate position in the {ood web and
any significant changes in absolute or relative numbers resulting from
the canal project would signal a shift in the stability of the natural
ecosystem,

While exact figures are not available regarding the abundance ot

this huntable resource, rabbits and, in particular, pheasants are re-
ported to be abundant, (28) Reinforcing this is the availability or deal
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habitats of brushy, forested areas for the rabbits, and open fields and
cornfields bordered by hedgerows for the pheasants, These habitats
are conducive to supporting high populations of pheasants and rabbits,
In particular, the project area is reported to be a prime pheasant
range, yielding a harvest rate higher than that for the rest of the
state, (¢4) Even though the demands for hunting are high, the area
affords limited hunting opportunities due to posting of farms and the
amount of industrial development occurring along the Niagara River.

The increasing urbanization anticipated between 1980 and 2030
for this area will no doubt preempt certain agricultural lands, wood-
lands, hedgerows, etc,, presently utilized as habitats by these small
game animals, The extent of this encroachment and the resulting
change in the abundance of these small game animals will depend in
large measure upon the agricultural reaction to the situation, For
instance, if offsetting amounts of idle crop land or land lying fallow
is opened up for farming, adverse changes in this instance would be
a redistribution of these small game animals throughout the territory.

E-34 Rare and Endangered Species

Species which are uncommon, rare, or endangered are particu-
larly sensitive to change in the quality of the environment. Included
within this parameter are those species officially listed as rare or
endangered in the United States(29) as well as those species which are
endemic to New York or endemic to the United States. State endemic
species are those found only in a single area within the state, even
though they may be found in other states. They may be common where
they are found.

The value of interpreting the status of rare or endangered spe-
cies within the project area lies in the potential for the Waterway to
directly (by actually destroying an organism) or indirectly (by habitat
destruction or alteration) cause a decline to one or more of any rare
or endangered populations. The presence of rare and endangered spe-
cies within the project area or a decrease in the number of existing
individuals with a known rare or endangered population would consti-
tute a project related decrease in environmental quality.

‘ Six species officially listed as rare or endangered have ranges
that cover the area of Niagara County though only two of these species
would be expected to be seen in the area,(26,29,30)




The Southern Bald Eagle, Haliaeetus leucocephalus leuco-
cephalus (endangered), is known to have been reasonably abundant and

to have nested successfully along the Niagara River, esnecially near

Goat and Grand Islands before the turn of the century and more re-
cently (1940's) on Navy Island. However, bridges to these islands and
residential development along the river displaced these populations,
Occasional sightings of this species are reported but no active nesting
sites are now known from Niagara County, (£6)

The American Peregrine Falcon, Falco peregrinus anatum

tendangered), is infrequently seen in the area of the Lake Eric and
Lake Ontario shores during their migration through the region,
Beadslee and Mitchelll26) (qefine these periods as March 15 6o May 29
and September ( to October 15, with the greater number being cited
in the fall period. The number of sightings of this falcon in Niagara
County has been drastically reduced within the last two decades re-
flecting the serious overall decline in this species,

Two mammal species, both endangered, have ranges in this
area though it is highly unlikely that either occurs within Niagara
County, New York, The Indiana Bat, Myotis sodalis, is associated
with limestone caves throughout the midwest and eastern United States .
Since no limestone caves occur along the route of the canal, this spe-

cies should not be encountered. The Eastern Timber Wolf, Canis
lupus lycaon, did range freely over this region of New York as it did
ovaer most of the eastern United States. However, it is now beliceved
to be nearly, if not totally, extinct within the borders of the United
States except for limited populations in northern Minnesota and
Michigan. The last authenticated record of the wolf in New York is
1899, although a sighting is recorded in Fulton County in 1968, (29)

The Greater Sandhill Crane, Grus canadensis tabida, is classi-

fied as rare. The range for this species is reported to include infre-
quent breeding in southwestern Ontario, It is known as an "accidental
visitant" to the Niagara Frontier Region though none have been re-
ported in this century.(Z())

Another rare species, the Bog Turtle (Clemmys muhlenbergi) is

reported in a broken range from Connecticut to southwestern North
Carolina. (29) Conant gives the habitat for this species as swamps,

-sphagnum bogs, and slow-flowing streams. Such habitats occur within

Niagara County and along the Waterway route but Conant does not in-
clude this area in the range.(30)




No endemic species have been identified within the region either
south of the Escarpment, along the Escarpment, or north of it along
the Lake Ontario shore. The lack of identification of any species does
not preclude their existence, though none would be anticipated within
the agriculture areas north or south of the Escarpment, The flora of
the Niagara Escarpment has not been exhaustively studied and the
presence of such a species cannot be ruled out, even though it is highly
unlikely that it would not have been identified at this time.

Projection of the future for rare and endangered species 1s dif-
ficult, Political pressures to encourage protection may greatly ben-
efit a species, or natural disaster may eliminate a drastically re-
duced population. However, alteration of habitat and loss of isolation
from man is the main force behind the reduction in numbers of these
species discussed above. Inasmuch as the human population of
Niagara County is expected to continue growing, these negative influ-
ences will continue and will increase. Since no viable populations of
any of these species exists within the region, none would be antici-
pated in the future, and in fact, reductions in the number of sightings
of these species is anticipated.

E-35 Aquatic Ecosystems

The aquatic environment, for puirposes of environmental impact
evaluation of the proposed LE-LO Waterway, comprises the following
six indicators: (1) vegetation, (2) zooplankton, (3) benthos, (4) fishes,
(5) pest specices, and (6) rare and endangered species. The aquatic
ecosystems discussed here are the upper Niagara River, including the
Niagara River East which passes around Grand Island, and the inshore
area of Lake Ontario between the mouth of the Niagara River and
Olcott, New York, An evaluation of each indicator provided a base-
line for predicting future trends and status of each indicator. Impacts
were evaluated in the context of projected baseline conditions,

E-36 Vegetation

Vegetation consists of those organisms that perform roles as
primary producers. These can be further categorized as phytoplank-
ton, certain periphyton members, and vascular aquatic plants.

Phytoplankton, These are pelagic organisms, usually unicellu-
lar, and at the mercy of winds and currents, They represent food




sources within lentic aquatic ecosystems, Phytoplankton populations
occurring in the upper Niagara Eiver, in order of abuncance, are
diatoms, green algae, and blue-_ reen algae.(31) Thesc organisms
are transients originating in eastern lL.ake Erie, and indicate accord-
.20 to respective dominance, the absence of gross nutrient enrich-
ment . these waters, Green algae and diatoms dominate the phyto-
plankton communities of Lake Ontario, (32) Species representing the
blue-green phytoplankton group are present. Regions of major nu-
trient input to L.ake Ontario, such as the inshore strip surrounding
the lake and the confluence of Welland Canal and Niagara River waters
with lake waters, are found to support greater biomasses of planktonic
algae than are found in open lake waters,

Periphyton, Attached organisms (both plant and animal) growing
on the bottom or on other immersed substrates in a waterway are
designated collectively as "periphyton', Certain members of the
periphyton group, such as filamentous algae, function as primary pro-
ducers within the ecosystem., The most importan: representative in
both aquatic systems (upper Niagara River and Lake Ontario) is the
filamentous alzae, Cladophora glomerata, Cladophora grows quite
prolifically along the southern shore zone of Lake Ontario and com-
monly results in nuisance accumulations on beaches in that vicinity.(33)
Cladophora is also found in the Niagara River but does not producc a
large smmg crop.

Vascular Aquatic Plants. These are multicellular organisms
which include rooted submergent, rooted emergent, and floating forms.
Such plants are impnrtant components of many aquatic ecosystems n.
cause they serve as food, shelter, and substrate for a variety of other
organisms. The upper Niagara River arca supports a considerable
diversity of aquatic macrophytes, over 30 specie:z ranging from water
milfoil and cattail to burr-reed and willows.(19) These plants are
found along the river banks and edgecs of Grand, Strawberry, Buckhorn,
and Navy Islands. The shore-zone region of Lake Ontario between the
Niagara River and Olcott, New York, constitutes habitat largely un-

suitable for production of aquatic vascular plants, This results from
the coarse bottom material (cobbles and rocks) which is not conducive
to the establishment of vascular plant roots, Hence the indicator is
not applicable here,

Although the perimeter areas of Lake Ontario are undergoing
eutrophication, the open waters of the lake are judged mesotrophic ! 34)
Provided contemplated projects intended to curtail nutrient input to
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Lakes Erie and Ontario are implemented, vegetation indicators as
described above will remain fairly constant during the 1980-2030
period, i.e., some species turnover will occur but major shifts in
group dominance are not expected,

E-37 Zooplankton

This group consists of the animals of the plankton, These are
unattached organisms having minimal capability for locomotion, They
are important constituents of standing-water aquatic ecosystems,

The typically herbivorous food habits of zooplankton provide an essen-
tial link between primary producers and higher carnivores such as
game fishes, Zooplankton common to the upper Niagara River, in
order of abundance are rotifers — primarily Keratella, Polyarthra,
and Branchionus; copepods - primarily Diaptomus and Cyclops; and
the cladocerans ~ Daphnia and Bosmina.(35) These genera are quite
common to eastern Lake Erie, and many have been found in water
samples obtained from the City of Buffalo water supply intake. These
organisms are presumed to move passively from the lake into and
through the Niagara River, Studies on zooplankton composition in
both inshore and offshore areas of Lake Ontarioc revealed an abundance i
of copepnds and cladocerans, (36) Most prevalent genera were Cyclops
and Bosmina, Common rotifer genera in Lake Ontario are Asplanchna

and Keratella.(37)

Species turnover of zooplankters in Lake Erie, and possibly in
Lake Ontario, has occurred without altering the dominant zooplankton
genera.(37) Therefore, it is anticipated that although minor shifts in
zooplankton occurrence and abundance might occur during the 1980-
2030 period, the principal representatives mentioned above will remain,

E-38 Benthos

This indicator includes those organisms that exist for a substan-
tial portion of their life cycle attached to or living within bottom sedi-
ments, e.g., mollusks, insect larva, and oligochaete worms. These
forms are important in food webs and are generally the most sensitive
indicators of stress in response to point source effluent discharges,
Spatially, benthos populations in the upper Niagara River range from
nearshore pollution-tolerant populations dominated by oligochaetes to
diverse midriver pollution-intolerant communities consisting of as-
sorted aquatic insect larva, crustaceans, and mollusks.{(38) For
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eutrophic inshore waters of Lake Ontario, the most common macro-
benthic organisms are oligochaete tubificids, (39) Crustacean amphi-
pods and isopods occur abundantly at inshore areas along with many

dipteran larva,

Pollution-tolerant benthic populations inhabiting certain near-
shore areas along the banks of the upper Niagara River are expected
to decrease in the period from 1980 to 2030 as measures are imple-
mented to control industrial and domestic pollution, Benthic assem-

blages are expected to remain as a diverse community characteristic
of unpolluted waters.

Lake Ontario is unique in that a rim of comparatively degraded
water surrounds its perimeter. If water quality in nearshore arcas
can be improved to maltch that of open lake waters, then benthic coum-
munities should shift from a predominance of sludge worms to the
promotion of more pollution-intolerant populations,

E-39 Fishes

This indicator includes both rough and game fishes, large and
small. Fishes are important ecologically in that nearly all forms
occupy significant positions insofar as food relationships within a food
web are concerned, A well-established community, consisting of both
forage and predator species exists in the upper Niagara River. Sport
fishing for perch, blackbass, pike, and muskellunge is popular,
Strawberry Island, located above Grand Island in the upper Niagara
River, is reported to be a spawning area for large- and small-mouth
blackbass and a popular fishing site.(#0) Fish populations in lake
Ontario are predominantly warm-water omnivores, and alewives pro-
viding a sound forage base throughout the lake, Other colonists, white
perch and smelt, are abundant. The stocks of commercially valued
piscivores, Atlantic salmon, lake trout, deecpwater ciscoes, and white
fish have disappeared or declined seriously in abundance. (41)

The lLake Ontario fishery rescurces have undergone severe
degradation during this century. Species succession has progressed
from an earlier predominance of cold-water species to a present pre-

dominance of warm-water, inshore species. The trend in future
years (1980-2030) is expected to be increased standing crops of warm-
water species whose tolerance to environmental perturbation provides
an advantage over other specics, The upper Niagara River continues
to support a well-balanced predator-prey community in spite of indus-
trial encroachment along the shoreline. Since current forecasts do
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not predict degradation of water quality in eastern Lake Erie, contin- i
ued maintenance of the fish community in the Niagara River is ex- !
pected, With continued stocking, salmonid populations might become ‘
established in these aquatic ecosystems in future years,

E-40 Pest Species

Pest species include those organisms whose presence in an eco-
system pose a direct or indirect adverse effect upon baseline (''nor-
mal') ecosystem processes, Due to unusual increases in number or
elaboration of biomass, some organisms naturally occurring in aquatic
ecosystems become pest species, Others represent misplacement of
exotic species, often due to human activities, e.g., the gypsy moth in
New England and the lamprey in the Great LLakes. No species are
recognized as pest in the upper Niagara River, In Lake Ontario, the
filamentous alga, Cladophora glomerata, and the sea lamprey,
Petromyzon marinus, are judged to be pests.

As future pollution-abatement pro‘ects become realities,
Cladophora production along the south shore of Lake Ontario should
decrease thereby eliminating large accumulations of dead and decay- ,
ing algae on beaches. Lampreys will ccntinue to be a pest species to
an undeterminable extent in L.ake Ontario, Whether lamprey popula-
tions can be controlled at present low levels in the event that salmonids
"fill" the large-piscivore niche in the lake is unknown,

E-4]1 Rare and Endangered Species

Rare species are those which are not typically found or are
found in very low abundance during conventional sampling and/or ob-
servational procedures. This may be due to the fact that these forms
play a very minor role day to day in the ecosystem processes, or their
numerical abundance is not necessary for essential roles to be per-
formed. Often, a '"rare'" species in one ecosystem is much more
abundant in other ecosystems and may represent one of a variety of
geographical range extensions, These forms are significant to the
naturalist and basic research-oriented biologist. Endangered species
may or may not be numerically abundant at any one time within an eco-
.system, Their endangered status is usually defined according to some
environmental perturbation instigated directly or indirectly by human
activities. No generalizations can be made regarding the ecological
importance of endangered species without knowledge and interpretation
of a substantial amount of information pertaining to the ecosystem in
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question, However, many endangered species enjoy substantial im- ,
portince in the eyes of the concerned public. Blue pike, Stizostedion !
V. glaucum, might be considered in this category for the upper 1
N-iagara River, However, this species is a questionable entry due to

lack of documented occurrence in the area in recent time and more-

over, the subspecies may already be extinct, (42) In Lake Ontario,

specimens of the coregonines, burbot, white bass, and lake sturgeon

are occasionally still caught, ILake whitefish and walleye stocks have

drastically declined and are considered endangered. (41)

A resurgence of any of these species is unlikely during the
1980-2030 period; presumably, most will become extinct in the area,
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HUMAN ENVIRONMENT

E-42 Introduction

The human environment may be defined as including those ele-
ments of the environment that have a major influence in determining life-
style, culture, and individual or community well-being.

Specifically, it can be disaggregated into two broad analytical
components (1) sociceconomic determinants including regional economic
and social considerations, and (2) aesthetic, recreational, and cultural
determinants.

A stable and healthy human environment embodies a dynamic
evolutionary balance between development and change, and preservation
and pattern maintenance. As in the ecological environment, the devel-
opment and operation of any project, especially one of the magnitude of
the proposed LE-LO Waterway, can have a devastating effect upon this
balance, and severely reduce the quality of life. Sound and thoughtful
planning, however, taking into consideration the variety of local and
regional needs and sensitivities, can minimize the adverse effects.
Appropriately undertaken, it can result in an overall improvement in
existing human environment quality,

To fully evaluate the effects of the proposed Waterway, a com-
prehensive listing of essential socioceconomic and recreational/
cultural components and surrogate indicators is needed. This list
can then be used to organize and define the baseline human environ-
ment conditions. This baseline is essential in comnparing the impacts
of possible alternative futures.

These two basic categories are broken down into six components
and nineteen indicators in this analysis to define the baseline human
environments.

E-43 Sociceconomic Environment

E-44 Regional Economics ',]

The purpose of this section is to develop a baseline description
of present economic conditions of the human environment in the project
area and to project socioeconomic conditions for the area in the year
2030 without the project. This section is intended to complement the
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other sections describing and analyzing the human environment. Since

all major construction projects have certain impacts on social and
economic characteristics of local areas, it is important that thesc
characteristics be defined carefully and ongoing trends in the coniposi-
tion of socioeconomic characteristics of the area be described.
Regional economic characteristics include such things as employment,
transportation, income levels, distribution of income, availability of
public services, and the general economic conditions and opportunitics
for residents of the project area. Through establishing baseline
descriptions of these characteristics, it is possible to measure the
potential effects of the project for disruption of the community, baoth
Leneficially and adversely., Important items for which baseline condi-
tions must be established and for which alterations and changes due to
the project are to be measured include

e Additions to comimunity employment during construction
and operation of the project

e Increased demand for community services (education,
health, police and fire protection, and other social
welfare services)

e Demands on housing in the project area

e Transitional disruptions in transportation patterns
during construction and operation due to the project

e Increased demands for other public services such as
schools.

After establishing a baseline of present and projected conditions,
it is then possible to discuss alternatives to the project and to evaluate
them in terms of their expected impact on important community char-
acteristics. In developing the baseline, the region for which the project
is expected to have impacts must be defined. For this section of the
report, the impact region has been divided into two overlapping areas.
First, the area of immediate Waterway impact includes the communi-

ties directly along its route or those that are expected to be disrupted
during construction and operation as a result of realignment of major
east-west transportation routes. These communities include North
Tonawanda on the southern extremity of the Waterway portion of the
project, Bergholtz, Sanborn, Pekin, and Ransomville, The secondary
region includes all of Niagara County including the major cittes ot
Lockport and Niagara Falls, and to a certain extent the western New
York and Niagara Frontier region »f Frie-Niagara Counties and the
Canadian portion of the Niagara Peninsula,
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The second region is defined primarily by the commuting radius
to the project as well as the general economic base region of the
Buffalo-Niagara Falls area. Since much of the data available for the
region are provided on a county basis, it is not always possible in con
ducting the socioeconomic baseline projection to locate adequate
disaggregated data. Population projections exist on a community basis,
but projections of labor force profiles and industrial base for the region
were not obtained during the course of the study. Certain trends can
be identified in terms of employment and industrial base for a specific
community, such as Niagara Falls or Buffalo, but extrapolation of
these beyond more than a decade is largely speculative.

Five essential economic indicators have been identified as
important for evaluating the effects on the socioeconomic environmen?
from project implementation and operation. These five indicators
include (1) employment base in terms of the industrial and economic
composition of the two regions, (2) population growth characteristics,
(3) income levels and distribution of income, (4) unemployment rate,
and (5) public services including transportation facilities, Baseline
descriptions and projections for each of these major indicators are
presented below. No attempt was made to develop primary projection
data, but best available secondary projections were used. Although
there are some differences in projection dates, these data provide
useful baseline information.

E-45 Employment Base

The nature of the employment base for the communities to be
affected by the Waterway as well as the secondary region provides a
significant indication of two important factors. First, it indicates the
general economic health of the region, both present and projected, in
terms of the relationship of construction and operation of the Waterway
as an additional short-term increase in employment. Second, it shows
the extent to which labor demands for construction and operation can
be met in part by local labor suuplies. These labor supplies may be in
industries that are either phasing out or in construction sectors of the
local economy where employment opportunities during the construction
period may be insufficient to maintain a full employment rate. The
basic importance of establishing the employment base and projecting it
is a key factor in developing projections for most of the other signif-
icant socioceconomic indicators.

Present Employment Base. Goeneral 1970 employment base by
sector is available for the Buffalo Standard Metropolitan Statistical
Area (SMSA)(43) Since local workers on the project will be drawn
from within commmuting radius of the project, the Buffalo SMSA is the
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most appropriate regional classification. Source of actual employment
on the project will depend on the individual contractors and other major
h national projects phased out at the time the canal project is under way.
Although the project site is located near the Canadian border, it is very
likely that labor union restrictions and international balance of pay-

' ments considerations will result in strict limitations on the numbers of
workers entering from the Canadian side of the border. Percent of
personal income from employment by sectors for Niagara and Erie
Counties is shown in Table E-4 below. (43) Personal income* is used
as the significant indicator of the relative importance of the various
components of the employment base. Total personal income for Erie
County in 1970 was $3,162,200,000 and for Niagara County $645,000,000.
As the above statistics indicate, Niagara County in particuiar is heavily
dependent on manufacturing as a source of employment and income.
Table E-5 fre:,ents the occupational categories for Erie and Niagara
Counties.

TABLE E-4, PERCENT OF PERSONAL INCOME FROM WAGES AND SALARIES IN 197('(43'

Area
Buffalo SMSA
(Erie and State of
Sector Erie Niagara Niagara Counties) New York
Farms 0,09 0.3 0.1 0.1
Contract construction 5.6 5.0 5.5 4.9
Manufacturing 36,0 53,1 40,2 26.2
Wholesale and retail trade 16, 0 8,9 14.7 17,0
Finance, insurance, and real estate 4,0 1.4 3.5 3,7
Transportation 6.0 1.3 5.4 53
Communication and public utilities 3.2 1.4 2.9 3,5
Services 10,6 7.1 10.1 16,4
Government 17.1 15.2 17.8 17.6
B
Other 0.3 v, 2 3 0.3

*Personal income, as defined by the U, 8, Department of Commerce, is the amount of current income
'

received by persons from all sources, including government and business transfer payments, but
excluding transfer payments from other sources.  Personal incone also includes estimates of non-
monctary income such as value of food consarmed va farms and the estimated rental value of pwner- ;

occupicd homes,
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TABLE E-5. OCCUPATIONAL CATEGORIES FOR NIAGARA AND ERIE COUNTIES(44)

County
Erie Niagara
Occupation Numbers Percent Numbers Percent
Total employed, 16 years old and over 422,179 37,610

Professional, technical, and kindred workets 64, 530 15.3 11,441 13.1
Engineers 6, 739 1.6 1,411 1.6
Physicians, dentists, and related practioners 3, 808 (S 409 .5
Health workers, except practioners 7,956 1.9 1,453 1.7
Teachers, elementary and secondary schools 15,211 3.6 2,943 3.4
Technicians, except health 5, 145 1.2 1, 339 1.5
Other professional workers 25,671 6.1 3, 886 4.4
Managers and administrators, except farm 30, 126 7.1 5, 655 6.5
Salaried: Manufacturing 5, 329 1.3 1,251 1.4
Retail trade 6, 343 1.5 i, G606 1.2

Other industries 14, 433 3.4 2,287 2.8

Self-employed: Retail trade 2,351 CL6 630 T
Other industries 1,67¢ o4 427 0.5

Sales workers 33,912 R 8, 46¢ G2
Retail trade 20, 440 4.v 3,621 4.1
Other than retail trade 13,422 3.2 1, 345 2.1
Clerical and kindred workers 76,430 1%, 1 13, 648 15, ¢
Craftsmen, foremen, and kindred workers 64, 587 15.3 14, 191 16.°2
Automobile mechanics, including body repairmen 4,957 L2 1,201 1.4
Mechanics and repairmen, except automobile 3, 358 2.1 2,289 2.6
Metal craftsmen, except mechanics 1,271 .4 2,080 2.4
Construction craftsmen 2, 529 3.0 3, 24% 3.7
Other craftsmen 27, 972 G.6 5,414 6.2
Operatives, except transport 61,065 14,5 17,162 1v.6
Durable goods manufacturing 34,461 3.6 4, 852 11.2
Nondurable goods manufacturing 12, 240 2.4 5,326 6.1
Wonmanufacturing industries 12,364 o2.u 1, 984 2.3
Transpott equipment operatives 15, 4U3 3.3 3,415 3,4
Laborers, except farm 19,075 3.4 4, 08¢ 4.7
Construction laborers 2,255 0.5 451 0.5
Freight, stock and material handiers 4,234 2,2 1,875 2.1
Other laborers, except farm 7, 586 1.8 1,754 2.0
Farmers and farm managers 1, 142 .3 661 8
Farm laborers and farm foremen 470 0.2 550 0.6
Service workers, except private household 31,290 12,1 10, 864 12,4
Cleaning service workers 12, 048 2.9 2,049 3.0
Food service workers 16, 326 3.9 3,497 4.0
Health service workers 7,614 1.8 1,470 1.7
Personal service workers 3,727 1.4 1,310 1.5
Protective service workers 6,301 1.5 1,333 1.5
private household workers 3, 059 0.7 411 0.5
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In terms of trends in the regional economy, the Buffalo SMSA
saw a decline in nonagricultural wage and salary employment between
1960 and 1961 of 18,700 workers, (45) Overall regional employment
expanded at a slowrate from 1961 to 1965, but has grown more rapidly
at an annual rate of 9,000 to 10,000 jobs (approximately 2 percent)

since 1966,

Another major factor in the downturn in the regional economy,
particularly the Niagara Falls area, was the destruction of the
Schoellkopf Power Plant by a rockslide in 1956, Although the area had
already begun to experience a general industrial decline, the power
plant destruction accelerated this trend. For example, in the 1950
manufacturing sector approximately 27,000 workers were employed.

By 1970 this was down to approximately 20, 000. (46) Three major factors
are considered responsible for this general decline in manufacturing in
the Niagara Falls area. First, the competitive advantage of the area
had in terms of abundant low-cost power had been offset in recent years
by the declining costs of power production from fossil fuel and nuclear
sources. Improvements in transmission technology have also freed
manufacturing locations from proximity to hydroelectric power sources.
Second, modernization of local firms has tended to occur in areas where
lower costs prevail both for labor and construction. Third, after the
destruction of the Schoellkopf Power Plant, there was a substantial
reduction in power for the area until the Robert Moses Power Plant was
available in 1962, The shortage forced some employers to seek other
locations where adequate and inexpensive power supplies were available.
Technological factors involving converting old 25-cycle plants to 60
cycles also induced firms to seek new locations or to cut back produc-
tion locally. (47)

Employment base breakdowns for individual communities located
in proximity to the Waterway, discussed briefly in the following sec-
tion, are based on summary statistics from the 1970 Census of
Population. (44) These communities include North Tonawanda and
Lockport. For Lockport, in 1970, 45,9 percent of the work force was
employed in manufacturing establishments, 42. 7 percent in white collar
occupations, and 15.3 percent in government categories. In North
Tonawanda, 48 percent were employed in manufacturing, 42 percent in
white collar occupations and approximately 1! percent in government.

Projected Employment Base. To describe the effects of construc-

tion and operation of the Waterway on the regional economy during the
construction period and after completion, it is essential to provide an
indication of the composition and nature of the economy at that point in
time. Projection of regional economic variables beyond a few years is
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hazardous because of the large number of unpredictable factors such as
single industrial locations, transportation, and routing and techno-
logical changes that result in altering locational advantages for specific
regions. Most of the comprehensive projections available for the gen-
eral standard metropolitan statistical area were conducted for the Erie
and Niagara Regional County Planning Board, and project economic and
demographic variables from 1966-67 to the year 1990 (Table E-6). (48)
Since projections for the years 1980 and 2030 are required, this infor-
mation must be abstracted from the Erie and Niagara Reports. Other
economic and demographic projections indicate a lower level of devel-
opment in certain sectors of the economy than is provided by the Erie
and Niagara Report. In this report possible upper and lower ranges are
specified and the assumptions underlining the projections are identified.

E-46 Population Growth

Present and projected population estimates for the Niagara and
Erie County area are based on population projections from the New
York State Office of Planning Services: Demographic Projections. (49)
The population is listed both for the counties and the individual com-
munities within Niagara County that will be subject to the immediate
impacts from construction and operation of the Waterway. Since future
population of a region is dependent upon many interacting factors,
including the availability of services, the trend in the employment
(including several unknowns such as changes in technology factors
creating specific regional advantages), as well as the overall national
birth rate as it relates to the region, projections are at best a tenuous
method for indicating future patterns of development and demands on
services for the specific project region. Where the available popula-
tion projections appear to be overly optimistic based on certain on-
going trends in the Buffalo SMSA, such adjustments are noted. An
important use of population projections is to provide a base against
which any temporary, construction-dependent increment of employment
to the region can be compared. Using this form of analysis, the base
projections themselves lose significance in terms of the possible range
of error associated with such projections, Table E-7 below presents
current population and projected population for selected years for both
Niagara and Erie Counties, and for selected communities within Niagara
County, (43, 49)




TABLE E-6. THE BUFFALO SMSA - PROJECTED EMPLOYMENT IN MAJOR ECONOMIC
SECTORS IN ERIE AND NIAGARA COUNTIES (48)

(Thousands)

1970 1975 1880 1985 1990
Total jobs 548.0 5Y3. 5 642.8 674.5 703.0
Erie County 4517.4 4917.1 539.1 568, 2 593.17
Niagara County 90. 6 95.8 103.1 106. 3 109.3

Self-employed, agriculture and
domestic workers 55.0 53.0 51.0 44.0 47.0
Erie County 4.9 43.2 41.9 40.0 48.4
Niagara County 10.1 9.8 9.4 9.0 8.6
Nonfarin wage and salary worker 493.0 540.5 591.8 625.5 656. (1
Erie County 412.5 454.5 498.1 528.2 555.3
Niagara County 80.5 86.0 93.17 917.3 100.17
Manufacturing 182.0 185.3 188.9 192.2 194.6
Erie County 140.5 142.5 145.3 148.3 150. 0
Niagara County 41.5 42.8 43.6 43.9 44.6
Nonmanufacturing 311.1 355.2 402.9 433.3 461.4
Erie County 272.3 311,17 352.4 379. 8 404.8
Niagara County 38.8 43.5 50.5 53.5 56.6
Contract construction 22.2 25.8 29.3 31.9 343.17
Erie County 18.1 21.9 24.1 26.8 28.4
Niagara County 3.5 3.9 4.6 .1 5.3
Transportation and public utilities 32.0 32.6 34.2 35.6 47.38
Erie County 28.1 28.6 30.0 31.3 32.8
Niagara County 3.9 4.0 4.2 4.3 4.5
Fin.; insurance, real estate 17.6 19.4 21.2 22.0 22.8
Erie County 15.9 1.6 19.3 20,0 20.8
Niagara County 1.7 1.9 1.9 2.0 2.0
Wholesale and retail trade 96.17 109.5 123.4 132.3 140.4
Erie County 84.1 96. 5 108.2 115.9 123. 1
Niagara County 12.0 13,0 15.2 16. 4 17.3
Services and misc. 70,0 83.0 98. 0 109. 4 120.0
Erie County 64,3 76.2 89.6 100. 4 1101
Niagara County 5.1 6.8 8.4 9.0 u.u
Governiment 72.9 84.8 96. 4 102, 0 1071
Erie County 60. 6 70.9 80. 6 85.L 3Y. 6
Niagara County 1.9 13.9 15, 8 16. 8 17.5
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TABLE E-7. PRESENT AND PROJECTED POPULATION FOR ERIE
AND NIAGARA COUNTIES, SELECTED COMMUNITIES,
AND TOWNSHIPS, 1970-2030(43,49)

(Thousands)

1970 1980 2000 2030

Erie County - Total 1,133 1,164 1,283 . 1,446
Buffalo 463 408 365 365
Niagara County — Total 236 243 255 259
Lockport 25 28 33 44
Niagara Falls 86 77 73 73
North Tonawanda 36 38 46 58
Lewiston (township) 13 18 24 37
Porter (township) 5 8 10 13
Wheatfield (township) 10 10 11 15

As can be seen, declines are expected in both the Niagara Falls
and Buffalo central cities, This phenomenon is fairly typical of large
northeastern central cities and is expected to have the same implica-
tions for the areas surrounding Niagara Falls and Buffalo. Specifically,
growth is expected to occur in suburban and outlying areas as middle
and upper income families continue to leave the central city area over
the planning period. This will result in increased demands for housing
and public services in the immediate area surrounding Niagara Falls
and Buffalo, These spatial demographic changes in location can be
attributed in part to the erosion of the regional industrial base. Al-
though new industry is expected to locate in the area, the mature
industries that have been the mainstay of the area economy for several
decades will continue to locate new facilities and expand in other areas
where labor and other costs are more attractive. The data indicate,
even for those areas expected to grow, annual growth rates generally
below the national average, which is about 1.3 percent for the 1960—
1970 period. (50) Erie County population is projected to grow at an
annual rate of 0.5 percent from 1970 to the year 2000. That for
Niagara County, on the other hand, is expected to increase at about 1
percent annually between 1970 and 2000. From 2000 to 2030, incre-
mental growth rates show a much lower rate of expansion for all
communities as indicated by the demographic projection data.




E-47 Income l.evels and Distribution

Although not necessarily meaningful in themselves, estimates of
family and per capita annual income serve as an important indicator of
the relative well-being of a region. This information coupled with
distribution of income provides a reasonable indication of the ability
of residents in the area to purchase basic necessities as well as to
acquire health,
income levels for Niagara and Erie Counties and selected communities
within these two counties are presented in Tables E-8 and E-9,(43,44,51)

educational, and recreational services. Present

TABLE E-8. PER CAPITA INCOME BY COUNTY

OF RESIDENCE(43)

1960 1970 Percent Growth

Erie County $2,356 $4,080 5.6

Niagara County 2,193 3,642 5.2

New York State 2,807 4,771 5.4

TABLE E-9. INCOME AND INCOME DISTRIBUTION FOR SELECTED COMMUNITIES IN
THE PROJECT AREA, 1960 AND 1970¢(%4, 51)
Percent With Family incomes
Below
Median Poverty
Family Income <$3, 000 Level* 2$10, 000 3>$15, 000
Arca 1960 1970 1960 1970 1960 1970
Niagara County $6, 692 $10, 203 10,9 6.1 13.1 19.3
Lockport 6, 584 10,617 11.1 5.0 20,1 22,49
Niagara Falls 6, 630 9, 493 12.0 3.4 17.4 15,1
North Tonawanda 6, 554 10,410 9.3 5.2 14.9 18,0
Erie County 6,395 10, 482 12.6 6.9 17.3 21.9
Buffalo SMSA 6,455 1v, 430 12,2 6.8 17.4 21.4
Buffalo 5,713 3, 804 17.3 11.2 13.1 14,1
New York State 6,371 10, 617 13.8 8.9 19.9 6.5
*Poverty level is based on a definition originated by the Social Sccurity Administration in 1964 and

subsequently modified by a Federal Interagency Committee, The index provides a range of poverty
income cutoffs adjusted by such factors as family size, sex of the family head, number of children
under 18 years old and farm and nonfarm residence., (44)
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Table E-8 shows that buth Erie and Niagara Counties have a
lower per capita income basis than the rest of the State of New York.
Similarly, Niagara County has not experienced the rapid growth in
money income per capita as has Erie County or the State itself. From
Table E-9 other interesting observations and comparisons can be
made. Whereas in 1960 median family income in both Erie County and
Niagara County was above that of New York State itself, in 1970 the
median family income in the two counties was below the state average.
In Erie County, Buffalo shows a significantly lower median family
income and a larger percentage of its population below the poverty level
compared to the over all New York State statistics. Similarly, the
proportions of area residents above the $10,000 level in 1960 and the
$15,000 level in 1970 are lower than the state average. Smaller com-
munities in the area for which data were available from the 1970 census
show that, relatively speaking, their proportion of families below the
poverty level is lower and also that of families earning more than
$15,000 is greater. (44)  While these figures are necessarily highly
aggregated, they provide significant indication of the general economic
status of the residents of the project region, Unfortunately, more de-~
tailed estimates of income distribution or income levels for communi-
ties along the proposed Waterway are not available. Other than to !
protect the present per capita income growth rate based on national !
growth in GNP, it is not possible to be specific or provide meaningful
insights by extrapolating regional increases over the 1980-2030 period.
No attempt is made to project these variables, particularly since the
major effect of the project is in terms of impact of unemployment rate
and disruption of community services during and immediately after
project construction.

E-48 Unemployment Rate

A significant indicator of the beneficial effects that the project
may have on a short term is the regional and community unemployment
rates. Table E-10 shows unemployment rates in 1960 and 1970 for
selected communities. (44,51) No attempt is made to project these
unemployment rates over the project period other than to assume that
they will remain similar to the 1960-1970 rates. Unemployment pro-
jections require sophisticated methodologies and quantities of data that
are not available within the scope of this project report,
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TABLE E-10. UNEMPLOYMENT FOR SELECTED COMMUNITIES
IN THE ERIE AND NIAGARA COUNTIES REGION,
1960 AND 1970(44,51)

Percent Unemployment

1960 1970

Erie County — Average 6.7 4.7
Buffalo SMSA 6.6 4.8
Buffalo 8.5 6.0
Niagara County — Average 6.5 5.4
Lockport 6.6 4.5
Niagara Falls 6.9 6.6
North Tonawanda 7.5 5.3
New York State 5.2 4.0

As seen, the unemployment rates for selected Erie and Niagara
County communities dropped during the 1960-1970 period. Further, the
entire area has a higher average unemployment level than does New
York State. Even though 1970 is considered a recession year nationally,
the above statistics indicate that the area had improved relative to the
recession year of 1960, No readily available statistics were found for
unemployment rates for the communities bordering the proposed Water -
way. It is likely that unemployment in these communities is similar to
the averages for the larger region for the major communities of the
area. It is not conceptually possible, other than in isolated instances
where knowledge of new industrial location exists, to estimate unemploy-
ment in any meaningful way over the 1980-2030 period. Unemployment
in the area will be a function of several complex factors, including the
naticnal economic climate as well as factors operating to encourage or
discourage industrial location and expansion in the Niagara and Erie
County areas. One significant indication of the future trend in unem-
ployment rates would be the continued stagnation of the industrial base
in the Buffalo and Niagara Falls areas. If this trend continues, it can
be predicted that unemployment rates for the region will remain above
National and State of New York averages.

E-49 Public Services and Public Service Revenues

A major impact of the Waterway is likely to be the disruption of
various forms of public services and an impact on the revenue sources




supporting these public services through loss of tax base or increased
demands in greater proportion to increases in revenue sources. The
public service that is most likely subject to disruption will be trans-
portation. Depending on the community financial base, it is also likely
that a large influx of workers would not add proportionally to the
property tax base. Unless there is an income tax in the community,
certain services would be subject to excess demands. School financing
is primarily dependent on local property taxes, and this public service
ccould be expected to be seriously impacted. Other services provided
by various comummunities would be affected to the extent that increased
demands for service resulting from the influx of transient workers are
not supported by corresponding increases in general fund revenues,
primarily derived from property or income taxes.

Transportation Services., Projecting the present transportation
network over the next 60 years, other than to mention proposed belt-
ways (LaSalle Expressway, Section 2 and Belt Expressway, Section 2),
is not attempted. The most that can be assumed is that present high-~
ways will be maintained and that as population distribution within
Niagara County expands to rural and suburban areas over the project
life, highways will be upgraded and improved. It is assumed that
present railway operation will be continued on the two existing lines
near the southern end of the overland canal route and that any changes
in these lines will be the result ¢f changes in the economic and com-
mercial factors determining their profitability to the railroad companies.
For purposes of this report, it will be assumed that the rail lines will
be kept in operation during the projected baseline period to 2030,

Present and Projec-ed Property Values in the Project Region.
Since construction of the Waterway will preempt some property from
local tax roles and induce an influx of workers who may not support the

level of services they dern and in terms of additional revenues to com-
munities, it is important o define and to provide rough estimates of
present property value le- els in the project corridor as well as the
financing mechanisms that local comimunities employ. In Niagara
County, for example, where 50 percent of the total land is in farms,
agricultural property values, including land and buildings, are worth
approximately 53,800 per acre., No readily available estimates were
found for comunercial, residential, or industrial property values for
Niagara County. Other interesting property value statistics indicate
that for Niagara County in 1970 the total assessed value was $707 million
with a full market value of $1,239 million. Table E-11 shows a per~
centage of estimated market values and taxable property by type of
property for Niagara County, (43)
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TABLE E-11. MARKET VALUE BY PROPERTY TYPE
FOR NIAGARA COUNTY, 1968(43)

Estimated

Market

Value, Percent of

million County

dollars Total
Commercial 179.0 13.9
Farm 62.5 4.9
Forest and vacant land 45,9 3.6
Industrial 199. 4 15.5
One and two family residences 690. 4 53,8
Public utilities 106. 4 8.3

Total 1,283.6 100.0

In terms of growth, assessed valuation for Niagara County in 1967
was $519 million and $707 million in 1970. This is an annual increase
of about 8 percent. At the same time market value increased $44.6
million or an annual growth rate of about 2 percent,

Since the Waterway will preempt certain portions of the county
tax base, projecting levels of development of the tax base for the 1980-
2030 period will be required to determine the approximate loss that the
construction will entail, It is assumed that Niagara County is not
expected to see significant major growth during the project period to
2030 and that growth which does occur will tend to be clustered in
present urban areas or suburban areas. It is also assumed that the
property values in the area will continue to remain in the agricultural,
forest, and woodland classes. In certain instances, it can be assumed
that changing land-use patterns will result in residential and suburban
development along the Waterway or in fringe areas such as North
Tonawanda, Bergholtz, Sanborn, and perhaps Wilson. Projection of
the present growth rate and assessed value over the project period is
the method used here for estimating future property value levels. It is
also assumed that the property values affected generally will be those
in the lower value classes.
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In terms of local community financing, property taxes are gen-
erally a relatively small proportion of community general funds (rang-
ing from 4 to 30 percent on an average national basis). On the other
hand, school district financing is heavily dependent on the property tax
and in some localities remains as high as 60 to 70 percent. No data
were obtained for specific communities.

E-50 Social

Whiie it is important to evaluate a proposed project in terms of
its effects on the physical and chemical environment and the biological
environment, it is also important to include in the evaluation consider-
ation of the effects on the baseline social environment. The social
environment includes those specific characteristics and general activity
patterns of people living in the immediate vicinity of the proposed proj-
ect as well as those living outside of the immediate area who will be
less directly affected. Although the important elements of the social
environment that are subject to impact can be identified, data describ-
ing or quantifying these elements are extremely difficult to obtain with-
out substantial surveying of the people living and working in the area.
In this particular project, such extensive surveying was beyond the
scope of work, but should be undertaken if an adequate Environmental
Impact Statement is to be prepared.

In addition, because of major analytical constraints in the area of
individual and community measurement, the interpretation of such data,
where it is available, is difficult and often equivocal. The additional
requirement of measuring the effects of changes in elements of the
social environment (as would be ideal for a complete impact assessment)
is complex and somewhat imprecise and was not considered given the
time and dollar limitations of this project.

Even though faced with these serious limitations, the social
environment cannot be ignored. For it is often the changes in the social
environment and people's attitudes and feelings toward the anticipated
effects that result in major alterations, delays, or even abandonment of
proposed projects. More importantly, major adverse impacts should be
identified so steps can be taken to mitigate or reduce them. Therefore,
the Social Section of this report attempts to provide relevant informa-
tion defining baseline social {(but not explicately psychological) condi-
tions, as well as some interpretation of these conditions in the locale of
the proposed LE-LO Waterway,
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E-51 Community Characteristics, Patterns,
and Special Considerations

The intent of this section is to develop a baseline description of
present sociil conditions of the human environment, complementary to
the other sections of this report, particularly the other sociceconomic
and aesthetic, recreational and cultural components. {(An attempt was
also made to project social conditions for the area in the year 2030
without the project.)

Any major construction project and particularly one with the
magnitude of the proposed LE-LO Waterway will have important impacts
upon community and individual characteristics within the project area.
Toaid inidentifying and assessing these impacts, it is essential that
these characteristics and important ongoing trends be defined. Social
community characteristics include such attributes as population, age
distribution, median income, education level, occupational and skill
level, housing occupancy and availability, racial composition, and
political and community participation., With the establishment of a
baseline description of these characteristics it is possible to determine '
the potential positive and negative effects of con.munity disruption.
There are several important areas for which baseline conditions must
be established and for which alterations and developments attributable
to the project should be measured:

e Temporary or permanent additions to the community
population

e Significant permanent or temporary changes in the age,
sex, educational, income, occupational, and racial/
ethnic distribution and composition

e Transitional or permanent disruptions in communication
and interaction patterns during construction and
operation of the facility

e Deterioration of psychological and physiological health
resulting from construction and operation of the facility

® Alterations in political participation and recruitment
into community organizations,

This section provides data presenting some of the general char-
acteristics of the community and the relevant patterns of activities
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occurring within the community. For purposes of this analysis, the
"community'' is generally defined as those census tracts in which the
proposed LE-LO Waterway is located. In addition, data are provided
for those census tracts in proximity to the Waterway route. The census
tracts and their boundaries (Figure E-4) include:(52)

Census Tract Boundaries
226 Niagara Township
227.01 Wheatfield Township
243,01 Town of Wilson
243,02 Wilson Township
243.03 Cambria Township
244.01 Town of Lewiston
244,02 Lewiston Township
244.03 Tuscarora Indian Reservation
245,01 Town of Youngstown
245,02 Porter Township

A report on the Niagara River environment summarizes some of
the more important social characteristics of most of the towns and
townships in the Waterway zone, (12) The summaries in Table E-12
provide background information and an introduction to this area. It
should be noted that more recent projections indicate somewhat less
population growth and thus, density for 1980 and 1990. Differences
between the figures cited herein and the new population projections are
not statistically significant, however.

Community Characteristics

This section refers to those characteristics and conditions that
most adequately describe the population within the 10 census tracts
defined in the LE-LO Waterway '""community''. These data, as provided
by the 1970 Census, include information on population characteristics
such as income, education, employment, housing occupancy, and racial
composition. (44) In addition, data on voter registration and participa-
tion in presidential elections are presented, This information is given
as an attempt to provide som background informration for the communi-
ties in and around the proposed Waterway route and to provide more
detailed information, supplementing that provided in the Economic
Section. Interpretation of significant variations in these isolated data is
difficult. However, these data serving as useful background information,
generally indicate community characteristics.
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TABLE E-12. SUMMARY OF COMMUNITY CHARACTERISTICS OF TOWNS AND VILLAGES

NEAR THE LE-LO WATERWAY(12)

B

Type and Character

General l.and Uses

Areas of
Undeveloped Land

City of North Tonawanda (Municipal, Niagara County)

North Tonawanda is
an older industrial
community.
line is mostly taken up
by factories.
is cramped and many
commercial buildings
are deteriorating.
Older housing stock

is also in generally
poor condition. There
are some inadequacies
in sanitary sewer
service.

Town of Wheatfield (Incorporated Municipality With Residential Hamiets, Niagara County)

The town is still
predominantly rural,
with scattered devel -

opment especially along

Niagara Falls Blvd.
The river shore has
been preempted by
private development
of poor quality. The
lack of sanitary
sewers has retarded
development (the
six-town sewer pro-
gram will correct this
situation by 1975.

Its shore -

Downtown

Land area = 10,5 sq. mi.
Residential = Older
housing east of water-
front industrial area;

new housing in north
(Wurlitzer Park).
Commercial - Downtown
section near mouth of
Tonawanda Creek.
Industrial = Along the
waterfront, on Tonawanda
Island, and in N. E. sec-
tor of city.

Recreational - Parks
scattered along Tonawanda
Creek and river; a large
public recreational com-
plex, Holiday park, is
proposed for easten
portion of city.

Land area = 28,4 sq. mi.
Residential = Predominantly
farmhouses; residential
hamlets at Walmore and
Bergholtz in north and
central portions; sub-
stantial trailer accomimoda-
tions.

Commercial = Strip devel-
opment along Niagara Falls
Blvd.

industrial = One industry
located partially in town

on Niagara Falls Blvd.
Recreational - Oppenheim
Park and Zoo.

Sizeable parcels of
vacant land exist in
the eastern portion of
the city and along its
northern boundary.

Scattered parcels of
land exist along the
shore; large areas
exist inland.




TABLE E-12, (Continued)

| Arcas of
Type and Character General Land Uses Undeveloped land

Ciry of Niagara Falls (Municipal, Niagara Counry)

The unique location of  Land arca = 13,8 sq. i Caty s fully developed

the city alony the Residential = Three with the exception of
warve aitd Falls run wetions: Deveaus scattered lore an indi -

ha made it one of the (northwesty Gentral teial arcas and alonyg

fost popular tourist (near Falls) La salle horder with Town of

areas in Nortlh America. codast ar Biver), dadara. Clertaln -

Tourst and cotimercal o Cotnaeraial = Downtown dustriad arca nay e

dreas dare, howewver, dedr Fallsy strip opet: for redeveloprie

crainped for space (4 comnercial aiony arobselete ralla-

large urban renewal S Ntaln, Ploe. Buffaie oo close

sroject U downtown s Avenue.

to rectify this situ- [ndustrial = Larye

iton), Houwsdeg i comples aloing river

predosriantly me dian - porth of Roberr Moses

density. and such of FRwy.oalso industry

it i o deteriorating cast of Whirlpool and

condition, sweahle cast of Hyde Park.

concentration of Recreational = Hyde

Leavy fndustry are tark tinterior); alse

tocated 1 the ciry, state -owned Whirlpool

The city nas cone- Park and Niayara

bined storm and Reservation.

sanitary =ewers.

fown of Nragara (Murrcipal  Niagara County)

Miapara 1 a suburban Lk Area = 102 ol ol AT N N
HIURETY supporting Eosidential = Priviarily Prrreoularly

« variety of and uses. G erthi-eontral portiog bt the tow

cneluding the Niagara achide Lotie Jevelapment Thons v targe e
A Adrports Develops along magor arter.als, crea ot araces il

pient ioinived ovrnsoninercial = ostrip developsanps frorn Uion e i

o patterny gleus i Sent clong g o arternal othe e nw

Leopredoniiiantly single- capo Ltilitary Road

Famify and mobide home, Diedustrial = sedp leved -

[rapsportdtion tvoes - winent along (=490 noalh-
collont for the private west corter of town;

ate, The lack of eastern portion of towi
-anitary ~ewers ha near Arpornt

ceverely constrained Recreational - No public
developnent vf.l(‘.l]lflef\‘“—




TABLE E-12. (Continued)

Type and Character

General Land Uses

Areas of
Undeveloped Land

Town of Lewiston (Incorporated Municipality With Residential Hamlets, Niagara County)

This is a predomi-
nantly rural township
with significant devel-
opment occuring along
its western side and
portions of its southern
boundary. Much of the
town is taken up by the
Robert Moses Power
Complex and by the
Tuscarora Indian Reser-
vation. Highway access
is good. sanitary sewers
to be provided by 1973
jointly with Porter.

Land Area = 40.2 sq. mi.
Residential - Village of
Lewiston on river shore;
scattered areas above
Escarpment, along Lower
River Road and south of
Power Complex.
Commercial - Village of
Lewiston.

Industrial = South of
Village of Lewiston there
is significant industrial
development.
Recreaticnal - Scattered
marinas, Joseph Davis
State Park, Reservoir §. P.
Institutional = South

of village: Power
Complex. Niagara
University; north of
Village, Stella

Niagara Seminary.

South of the Village and
west of the Power Re-
servoir is a sizeable
area of vacant land.
North of the Village,
much vacant land exists
beyond a one-lot depth
from the River. Other
sizeable areas of un-
developed land exist
throughout the town.

Village of Lewiston (Under Municipal Jurisdiction of Town of Lewiston, Niagara Gounty)

The Village is
predominantly quiet
and residential. There
are many early 19th
century structures still
in use. Transportation
is adequate, although
somewhat limited to
the Parkway. The
utility systems are
adequate.

Land Area = 1.0 sq. mi.
Residential = Virtually
the entire village is
residential.

Commercial - Core along
Center St, and on Water
St,

Industrial - Virtually
none,

Recreational - Lewiston
State Park (proposed for

southwest corner of Village).

A large parcel of
land in the southern
portion of the village
is owned by the Power
Authority.




TABLE E~12, (Continued)

Areas of
Type and Character General Land Uses Undeveloped Land

Town of Porter (Incorporated Municipality With Residential {lamlets, Niagara County)

Porter is primarily a Land Area = 33.5 sq. mi. Most of Pornter is
rural-agricultural Residential -~ Alony sparsely developed.
(orchards) town with major roads, in the soime vacant land
small umban settlements villages, and along the exists along the

at Youngstown and River. river. Orchards
Ransomville. The Moses Commnercial = In Youngstown are situated between
Pkwy. provides a good  and Ransomville. l.ower River Rd. and
N-S transportation Industrial — None of the Parkway.

Route (E-W transit is significance.

poor). The lLewiston- Recreational ~ Scattered

Porter Joint Sanitary inarinas, beaches, Ft.

Sewer project will Niagara and Four Mile

replace ineffective Creek State Parks.

septic tanks by 1973. [nstitutional ~ Fort

Niagara (Youngstown).

Village of Youngstown (Under NMunicipal Jurisdiction of Town of Porter, Niagara ounty)

Youngstown is pre- Land Arca = 1.0 sq. mi. A few parcels of vacant
dominantly single- Residential - Multi- land exist above the
family residential family in N, k. corner; bluff and cast of Lower
with some multi-family single -family scattered River Rd.

development. A number throughout.
of commercial and resi~ Commercial = On Lower
dential uses are made River Rd. atop the
of its river banks. bluff; special river-
Transportation is good related commercial at
in a southerly direc- base of bluff,
tion via the Parkway. Industrial - None
Utilities arc adequate. Recreational — Marinas
and Ft. Niagara State
Park.
Institutional = Fort
Niagara
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As indicated in Table E-13, the census tract with the largest
population is that of Lewiston Township with a population of 12,596. (52)
This does not include the Town of Lewiston or that area within the
boundaries of the Tuscarora Indian Reservation, The next two largest
tracts are those of Wheatfield Township (9, 722) which includes the
village of Bergholtz, and Niagara Township with a population of 8,368.
The three tracts having the smallest populations are: Tuscarora
Indian Reservation with 1, 134; Town of Wilson with 1,284; and Town of
Youngstown with 2,169,

TABLE E-13. 1970 POPULATION OF SELECTED
CENSUS TRACTS

Census Tract Name Total IL?)—;?Jlation
226 Niagara Township 8,368
227.01 Wheatfield Township 9,722
243,01 Town of Wilson 1,284
243,02 Wilson Township 4,032
243,03 Cambria Township 4,193
244,01 Town of Lewiston 3,292
244,02 Lewiston Township 12,590
244,03 Tuscarora Indian 1,134

Reservation
245,01 Town of Youngstown 2,169
245,02 Porter Township 5,260

Table E-14 categorizes the population of the 10 census tracts into
three age groups: 1-19 years, 20-54 years, and over 55 years old. (52)
Niagara Township and the Tuscarora Indian Reservation (244. 03) have
the smallest percentages over 55 years of age (10 percent and 11 per-
cent), respectively. The town of Wilson (243, 01) has the largest per-
centage (23 percent) of population over 55 years, The Tuscarora
Indian Resgservation has the largest percentage under 20 years of age
(48 percent).




TABLE E-14. 1970 POPULATION BY AGE
(Selected Census Tracts)

AGE
1-19 20 - 4 55 - 15+

Census Tract Number Percent Number Percent Number  Percent Total
226 2750 45 3766 45 852 160 3368
227.01 3939 41 4218 43 1565 16 y722
243, 01 462 36 531 41 291 23 12534
243, 02 1721 43 1621 40 690 17 4032
243, 03 1306 43 1307 43 530 14 4143
244,01 1239 38 1442 44 611 14 3040
244, 02 514 43 5429 43 1733 14 125876
244,03 544 18 467 41 13 11 1134
245,01 U48 44 938 43 2383 13 216y
245. 02 2244 43 2079 40 931 18 5200

Table E-15 shows that the census tract with the lowest median
income is that of census tract 244. 03, the Tuscarora Indian Reserva-
tion ($7,221),(52) The next lowest are tracts 243.02 of Wilson Town-
ship ($9,432) and 226 of Niagara Township ($9, 753). The tracts having
the highest median income are 244, 02, Lewiston Township ($12, 788)
and 245,01, Town of Youngstown ($12,417).

TABLE E-15. 1970 MEDIAN INCOME
(By Selected Census Tracts)

Census Tract Median Income
226 $ 9,753
227.01 10,517
243,01 10,948
243.02 9,432
243.03 10,050
244,01 11,887
244,02 12,788
244,03 7,221
245.01 12,417
245,02 10,232

County
Erie 10,482
Niagara 10,20%

Total SMSA 10,430
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Data in Table E-16 shows that the population of Tuscarora Indian
Reservation (244.03) has completed the least number of years in school
(10.5) on an average, (52) A1l of the other tracts had a range of 11,5
years to 12.7 years completed. The three towns, of Youngstown (245.0),
Lewiston (244.01), and Wilson (243. 02), and the township of Lewiston
(244.02) have the highest percentage of graduates from high school
(72.9, 71.6, 66.2, and67.5, respectively). Again, the Tuscarora
Indian Reservation is the lowest of the 10 census tracts with only 32.1
percent of the population having graduated from high school.

Table E-17 provides information by census tracts supplementing
that given in the Socioeconomic Section of this chapter.

Table E-18 indicates occupancy and ownership of the housing
units in the area. -

In six of the census tracts, 18 percent or less of the housing units
available are rental units. The Town of Youngstown (245.01), Niagara
Township (226), Town of Lewiston (244.01), and Town of Wilson (243.01)
have the largest percentage of housing units for rent in the 10 tracts
with 35 percent, 26 percent, 25 percent, and 21 percent, respectively.
These figures give evidence that there are relatively few housing units
available for rent in the Waterway community.

Table E-19 indicates that the census tracts of the LE-LO com-
munity have a predominantly white population. (52) The only tract with
greater than 1 percent Negro population is Niagara Township (226) with
3.3 percent. Three tracts, the Town of Wilson (243.01), the Town of
Lewiston (244.01), and the Tuscarora Indian Reservation (244.03) have
no Negro residents,

Table E-20 provides information on voter participation in Niagara
and Erie Counties in the 1964 and 1968 Presidential Elections. (°3,54)
It also indicates voter registration and enrollment for the two counties
in 1969. The present New York regulations for voting in village, city,
or state elections require a 3-month period of residence preceding an
election which would probably preclude political participation by the
more transient members of the immigrant labor force associated with
the facility.
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(52)

TABLE E-18. HOUSING OCCUPANCY
(By Selected Census Tracts)

Vacant Units

Census Owner Renter Percent For Sale For

Tract Total  Occupied Occupied For Rent Year-Round Only Rent  Other
226 2261 1,595 591 26 75 3 13 59
227.01 2882 2,383 452 16 47 4 14 29
243.01 457 343 95 21 19 4 7 8
243,02 1165 968 161 14 36 7 3 26
243.03 1149 919 192 17 38 9 13 R 16
244,01 1022 136 254 25 32 10 8 14
244,02 3129 2,158 317 10 54 13 10 31
244, 03 327 250 63 18 14 1 -- 13
245,01 667 394 240 35 33 16 8 9
245, 02 1454 1, 140 260 18 54 13 12 29 F

| TABLE E-19. RACIAL COMPOSITION OF POPULA-
i TION(32)

(By Selected Census Tracts)

Census Population

Tract White Negro Percent Negro

226 8,042 272 3.3

227.01 9,697 8 0.1

243,01 1,283 - -

243, 02 3,973 22 0.5

243,03 4,168 11 v.3

244. 01 3,283 - -

244. 02 12,513 17 0.1

244. 03 348 - -

245. 01 2,163 1 -

245,02 5, 206 3 0.1 i
LMY,




TABLE E-20. VOTER PARTICIPATION(®3,%%)

Participation in Presidential Election

Year Niagara County Erie County
1964 95, 985 471,576
1968 89, 683 461,289

Voter Registration

1969 87,799 548,563
Voter Enrollment

1969 91,568 504,410

Community Activity and Integration Patterns. This section
addresses the complex, imprecise, but extremely impact-sensitive
elements of human life styles and activities that contribute to com-
munity integration through interaction networks within a specific area.
These elements are important because they essentially define the life
patterns of people within the community. In addition, these elements
define particular characteristics that make the community unique to its
residents, as well as to outsiders. Included in this factor are social
clubs, service organizations, church- and school-related activities,
political activities, as well as less formal interactions, such as
neighbors visiting neighbors., This factor also includes the economic
activities and patterns of movement which involve the acquisition or
exchange of goods and services, such as general shopping, banking,
insurance, dental, and medical care.

Most of these patterns of activities are partially dependent upon
the transportation routes and systems of the area. If changes or dis-
ruptions occur in the transportation and road systems servicing the
area, then incumbent changes and disruptions in community activities
and interactions can be expected to occur. Recent experience has
indicated that linear obstructions such as limited-access highways, or
as in this case a canal, can have significant effects on the nature of
community integration and interactions. Even though it is still difficult
to identify these elements and to anticipate changes that will occur in
them, it is very important to point out the likelihood that they will be
considerably impacted,

Although it is imiportant to attempt to evaluate the LE-LO Water-
way in terms of its effect on these elements of community activity
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; patterns, it was not possible in this preliminary study to become well
‘ enough acquainted with the project area to identify the various patterns
and activities. Unfortunately, no pertinent existing data were found to
be available either., Evaluation of the baseline conditions and the
effects upon these elements requires comprehensive and intimate
knowledge of the community. This information is often best obtained
by a research team familiar with the activities of people in the project
area and requires sufficient time to identify variations within local
patterns. Although it was not feasible to study such primary elements,
they are mentioned in this baseline description to suggest that they
should be dealt with when a later, more detailed impact analysis of the
proposed project is undertaken.

Special Considerations

In addition to the generalized base-area population for which some
important characteristics have been summarized in Table E-12, two
groups have been identified in this baseline social and community
description as requiring separate special considerations. These groups
have sufficiently different characteristics from the others in the region
to require special consideration. These include (1) the Tuscarora
Indians living on the Tuscarora Indian Reservation and (2) the indigenous
long-time residents of Bergholtz and surrounding areas who are
descendents of the original German settlers in the proposed Waterway-
impacted area.

E-52 Aesthetic, Recreational, and Cultural Environment

E-53 FEducational/Scientific Packages

This section focuses attention on unique natural or cultural
features — either sites or objects — of the environment which are of
educational or scientific value. They are of interest or value because
of their capability to enhance educational or scientific knowledge.
Unique natural features include ecological and geological phenomena;
and unique cultural features include artifacts of archeological and
historical importance.

To measure the value of those things identified as unique natural
or cultural features, all occurrences identified within each of these two
general categories are combined and thought as total ''packages'' of
occurrences. That is, there would be one ''unique natural features

E-70

R




package' including all relevant occurrences of ecological or geological
value, and one ''unique cultural features package'', including all
relevant occurrences of archeological or historical value.

E-54 Unique Natural Features

This category refers to thuse places of value or interest because
of their particular ccological or geological nature, '"Ecological' refers
to plant and animal life and their value as educational and scientific
exariples of interrelationships between organisms and their environ-
iment, An example of such a place is the habitat of an endangered or
rare species of a plant or animal, Other sites of ecclogical interest
include either natural or man-made wildlife refuges and swamps,
marshlands, or forests which are illustrative of life processes, or
locally unique environments that are in short supply within the area.

The word ''geological” refers to those areas of the natural
environment which contribute to educational and scientific knowledge of
the history of earth and its life as recorded in rocks and rock struc-
tures. It also refers to geologic phenomena that serve to illustrate
unusual processes,

Two areas have been identified along the proposed Waterway
route as having specific educational and scientific ccological value,
The first is the Tuscarora Indian Reservation which primarily because
of its land-use pattern, supports the only substantial existing natural
open-space habitat for many plants native tu the area. 7The second is
the developing Bond lLake area. This lake has served as the subject of
masters theses for students of Niagara University, as well as serving
the residents of the area as a wildlife laboratory within the arca,

Of particular geological interest is the Niagara Escarpment
through which the Waterway route passes. The Escarpment is an excel-
lent example of unusual geologic phenomena and could serve as a source
to enhance knowledge concerning peology and geolugical processes,

[.-55 Unique Cultural Features

This category refers to those places which are of interest because
of their special archeological or historical aspects,  Phenoniena of
archeological value include all sites, objects, or structures which, at
the present time or in the future, may contribute to human knowledge

and understanding of biological or cultural processes in preh’stori




or historic times. Archeological sites are basic elements in revealing
anthropological features of prehistoric times. Destruction of such
sites means destruction of potentially essential historic or cultural
anthropological artifacts. Therefore, the archeological and historical
resources in the project area should be identified by state, university,
or National historical or archeological authorities such as the
Smithsonian Institution and the value of these resources should be
evaluated.

Sites, objects, or structures are defined as being of historical
value because of their relationship in history to important events,
persons, religions and cultures, and particular styles in architecture.
This includes sites important in local, state, or National history,

A review of the available information indicates that there are no
known archeological sites in the project area. However, it does not
appear that much exploration has been undertaken to identify such sites
in the area. Therefore, exploration of such sites in the area should
be undertaken prior to construction, especially in consideration of its
unique location at the crossroads of natural water and land transpcrta-
tion routes, offering an apparently ideal community location,

Considering the present trend of interest in the value of archeol-
ogy and archeological sites, it can be anticipated that if such sites are
identified, interest in and appreciation of them may be high.

The following sites and structures of historical value have been
identified:

{1) Relevant to historical events: The waterway area was
traversed by early Great Lakes explorers, and several
important battles took place in the area. The area
was crossed by Brule during his explorations of the
Niagara River, Lake Erie and Huron areas in 1615-
1618. Joliet further explored the area during his
expedition of the region in 1618-1619. Local historical
sources suggest that there were at least significant
troop movements across the proposed Waterway route
during early 17th and 18th Century French-English-
Indian development and the French-Indian War, the
Revolutionary "''1r, the War of 1812, and the abortive
Cznadian Rebe. on of 1837-38 in which Canadian
tisurgents occupied Navy Island in the Niagara River,
Wnen the Canadian government attempted to seize the
rsurgents' steamer Caroline, the infamous '""Caroline
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Affair" became an international incident, and several
skirmishes occurcd in the Niagara Frontier area. The
area also served as an important terminal in the Under-
ground Railroad transporting runaway slaves {rom the
United States to Canada(55) during the first half of the
19th Century,

(2) Relevant to religions and cultures of historical interest:
The east section of the Bergholtz Cemetery — the oldest
part of the cemetery — dates back to 1843, and Indian
burial areas date at least back to the Woodland Culture
period (500 B.C. —-A.,D. 500). Remnants in the area have
been identified with the Point Peninsula Coastal Woodland
Culture, dating to 500 B. C. or earlier. Artifacts have
also been identified with the Owascoid culture of the

: late Woodland period (500 A. D, — 1300 A, D.} in the
Niagara Frontier area. Later Wenro and Erie !
Iroquoian linguistic stock inhabited the region until their
emigration west was precipitated by advancing hordes of
white settlers.,

(3) Within the town of Bergholtz and the surrounding area
are a number of residents who have recently taken a strong
interest in preserving certain buildings and structures of
characteristic styles and architecture. Several buildings
are being restored by this group, and one original log
structure, one block from the Bergholtz Cemetery, is
being purchased for restoration and preservation. The
objective of this local effort is to preserve and renovate
certain buildings in order to preserve elements of the
German culture established by the original settlers and
immigrants to this area.

No National Register properties have been identified in the
immediate Waterway route area. However, two sites listed in the
National Register of Historic Places are located within 50 miles of the
proposed Waterway route, (56) They are the Niagara Reservation
(Niagara Falls) and Old Fort Niagara located near Youngstown.

While no other National Register properties are currently listed
for this area, future acquisitions may alter this situation. A complete
survey taken just prior to the purchase of land for the Waterway will be
required. This survey should be conducted and reported in conformance
with the guidelines promulgated by the National Advisory Council on
Historic Preservation as well as local and state historical scciety guide -
lines and advice.
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E-56 Recreation

E-57 Recreation Supply

In the following section, recreation facilities and trends are
discussed for seven zones, (5% The zones are the City of Buffalu Zone,
Developed Zone, Active Fringe Zone, Moderate Growth Zone, and
Rural Zone shown in Figure E-5; and the Canadian Water Frontage
Zone, and Canadian Peninsula Interior Zone shown in Figure E-6.

Recreation facilities are grouped in five categories, according to
the following descriptions:

e Community Parks are outdoor recreation areas larger than
25 acres. They are generally day-use facilities where
activities such as picnicking, golfing, field sports, passive
recreation, and, occasionally, swimming and boating
predominate., Their primary service area has a radius of
approximately 2 to 4 miles. Their clientele is almost
exclusively local., For the purposes of this study, this
category is composed exclusively of municipal park lands.

e Regional Parks are outdoor recreation areas of broader
regional significance. Typically, their facilities provide
for a wide range of activities, including overnight and
extended-stay camping, boating, hiking, nature study, and
winter sports, in addition to day-use facilities. Many
regional parks include unusual physical or scenic resources
of special interest, Such areas are typically administered
by county, state, provincial, or National agencies. These
parks serve a regional, state, or for the facilities in the
area of the falls of the Niagara River, even international
clientele. All county or state parks have been considered
as regional for the purposes of this study.

e Regional Special Purpose Areas are facilities of regional or
broader significance but dedicated to a single type or more
restricted spectrum of use. Included in this category are
wildlife areas, reservoirs (with other nonrecreation uses),
and special historic or scientific sites.

® Recreation-Open Space Corridors are linear facilities for
recreation travel by car, horse, bicycle, oronfoot. In
addition to recreation functions, such corridors may be
valuable as urban open space or as a means of flood-plain
protection.
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e Tourist-Oriented Facilities are intensive-usce areas not
dependent on a natural-resource base. Spectator-sport
stadiums, observation towers, amusement parks, and
theaters are typical examples. Their users are frequently
nonlocal, or for sports arenas, event-oriented,

Summaries of existing and 1990 proposed facilities in each of the
recreation categories are si:-wn in Tables E-21 and E-22 by zone, (44)

Buffalo Zone. A 1968 report by the Buffalo City Planning Depart-
ment x:-eported 1,4—44 acres of parks and recreation open space in
Buffalo. (59) Community parks contain 1,095 acres, the remainder
occurring in smaller parks of less than 25 acres. (57 No regional
parks or corridors are within Buffalo. Special-purpose and tourist-
oriented facilities include a music hall, three museums, two stadiums,
theaters, a 200, and an observation tower atop City Iall, Riverfront
recreation access is limited, although marinas exist along the New
York Barge Canal Terminal and Upper Black Rock Harbor., Two boats
tour the river and Lake Erie area. The city concentrates on accom-
modating conventions and is not primarily tourist directed. Tourism
is reduced, in part, because '"the poor environmental quality of the
waterfront and the lack of comprehensibility and focus in the downtown
area create an unfavorable impression on the typical tourist', (12)

Developed Zone. This zone includes the cities of Niagara Falls,
Lockport, Lackawanna, North Tonawanda, and the Town of Tonawanda.
Fourteen community parks totalling 1,187 acres are concentrated in
the city and Town of Tonawanda (600 acres) and Niagara Falls (470
acres). An additional 680 acres of regionally significant parks in the
zone include 586 acres in three state parks in Niagara Falls.

The Niagara Falls area is heavily tourist oriented with numerous
commercial facilities supplementing the state parks along the Niagara
River. Other special regional facilities include observation arcas and
a visitor center at the Moses Power Project, the Niagara Falls
Aquarium, and a historic muscum. The Robert Moses Parkway alanyg
the river facilitates tourist traffic but provides minimal recreational
opportunities and is best regarded as a transportation rather than
recreation corridor,
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The park facilities in this zone are principally day-use, tourist-
oriented facilities providing river and falls observation, picnicking,
and, in the state parks, hiking and bicycling. These facilities do not
include camping or swimming-boating areas.

Proposed community park additions total 213 acres, primarily in
resident-oriented parks in Lockport. Regional acquisition proposals
of the Planning Board include 710 acres, mostly in Tonawanda and
Lockport.

The Active Fringe Zone. This area, including the towns of Grand
Island, Amherst, Clarence, Lancaster, and others south of Buffalo,
has experienced the region's most rapid growth in recent years. It is
expected to absorb "the bulk of the region's population increase to the
year 1990". (57) The zone contains 4,200 acres of park land, 702 acres
of which is in community parks and 1,814 acres are in two state parks
on Grand Island, Only Grand Island and the town of Hamburg, south of
Buffalo, border Lake Erie or the Niagara River. The Grand Island
parks, Buckhorn Island on the north and Beaver Island on the south,
are connected by the West River Parkway. Buckhorn is a popu.ar wild-
life sanctuary with well-used nature trails. Beaver Island State Park
includes the only public beach on the Niagara River, Both are day-use
areas.

Areas northeast of Buffalo are particularly deficient in recreation
space and are separated from the riverfront recreation areas by a
major belt of urbanization.

Proposed community park additions, totalling 800 acres, are con-
centrated in the town of Hamburg. Several proposed open space corri-
dors would link the zone to outlying areas, including the New York
Barge Canal (Erie Canal).

Moderate Growth Zone. This zone, lying outside the predomi-
nantly urban area of the region, is characterized by a comparatively
large acreage of county and state park land. Of the present total of
2,813 park acres, 2,532 acres are in such regional parks. (57) These
are primarily day-use facilities with little camping, swimming, or
boating., This zone lacks adequate smaller community park facilities.
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Proposed acquisitions to 1990 include 1,625 acres of community
parks and 6,167 acres of regional parks. Much of this acreage is in
open space corridors and trailways. Of special prominence are the
proposed Niagara Escarpment Trailway and portions of the New York
Barge Canal.

Rural Zone. The outlying sections of Erie and Niagara Counties
contain only 94 acres of community parks but a relatively large acreage
of regional parks scattered in large blocks. Four state parks and one
county park along the Lake Ontario shore total 1,550 acres. Boating,
picnicking, and fishing are the major activities. An additional 10,054
acres of open space in the zone is contained within Zoar and Tonawanda
State Forests and 11 Erie County Forest Preserves, These areas
provide a minimum of developed recreation facilities, nearly all hunting
and fishing related. Fort Niagara, at Youngstown, is a prominent
historic site and tourist attraction. Existing regionally significant park
lands in the zone total 4, 156 acres, excluding the state and county
forests.

Proposed community park additions of 1,225 acres and regional
park additions of 4,538 acres would include a large acreage in open
space corridors and trailways. Not included in these figures are a
proposed 6,000-acre addition to the Zoar State Forest and a proposed
Lake Ontario Parkway. Six to nine reservoirs with recreational
potential have alsc been proposed for this zone, (60)

Canadian Water Frontage Zone. This zone consists of three

separate linear segments: the Lake Erie shoreline, the Lake Ontario
shoreline, and the Niagara River park lands. The Lake Erie strip con-
tains 220 acres of public recreation land and approximately 377 acres
of privately owned land open to the public. (61) Of the public acreage,
142 acres are contained in the LLong Beach Conservation Area operated
by the Niagara Regional Conservation Authority. The remaining 78
acres are in community parks in Port Colborne and Wainfleet. Only
these publicy owned areas have been included in summary Table F-21.
These facilities are of area-wide significance since they provide
virtually all the swimming and beach access on l.ake Frie in the
region, An amusement park (Crystal Beach), overnight camping for
over 400 units at Sherkston, and several marinas complete the
facilities picture.




Much of the Lake Erie shoreline is utilized for private cottages.
An accurate estimate from Ontario Hydro data indicates that in 1970
approximately 1,350 cottages along the Erie shore were served by
Ontario Hydro. (é

Facilities along the Lake Ontario shore are more limited, due in
part to colder waters and less extensive beach areas. Seventy-nine
areas of public land provide fishing, swimming, and some camping.
The only area larger than 25 acres, Charles Daley Park, provides
90 camping spaces heavily used by tourists. Private facilities in the
area provide another 110 spaces, largely used by tourists. Several
marinas serve the area, principally in St. Catharines.

The Niagara Parks Commission administers over 3,700 acres
of park and recreational lands along the Niagara River. These lands
serve a wide variety of functions, including facilities for swimming,
camping, picnicking, nature study, and, of course, sightseeing. The
most notable features of this system are the Niagara Parkway, Queen
Victoria, Queenston Heights Parks, and a large nature reserve at
Navy Island Park. An additional 60 acres of public recreation areas
are provided in historic sites at Old Fort Erie and McFarland Point.
Privately operated facilities total approximately 35 acres and feature
camping space and pools, largely in cohjunction with motels. Both
public and private boat-oriented facilities and marinas are operated
along the river.

The Canadian Niagara River parklands are major tourist areas
of international reputation. The varied facilities also serve local and
regional recreation functions.

In addition to the park lands, an extensive private commercial
tourism sector exists in the area, principally in the City of Niagara
Falls. Niagara-on-the-Lake has been developed as a historical-
cultural center, attracting large numbers of tourists.

Canadijan Peninsula Interior Zone. Recreation facilities in this
zone include 1,100 acres of public lands along the Niagara Escarpment
and 970 acres elsewhere on the peninsula. (61) Much of this acreage
(approximately 1,000 acres) is in large natural reserves such as the
St. Johns and Balls' Falls Conservation Areas and the Effingham
area lands of the Ontario Department of Lands and Forests,
Approximately 616 acres of the public lands are in local parks
of community significance. Considerable private facilities in
the zone accent swimming pools and camping areas, usually in
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conpinotion with motels. The Brace Trail traverses the arca tor 406
miles along the Escarpment, The trail is & popular hiking route of
revional significance. The Welland Canal, cros-sing the peninsala
north-south, is a tourist attraction but providles & miintnean, of roeorea
tior facilities. A visitor informaticon booth und obscervation deor i
St. Catherines and scattered plenic tables along the route arce the exters

of present canal facilities.,

The recreation potentials of lands within the two Canadiarn zones
have been extensively studied. (62) patterns of public acquisition and
development that have been recommended generally enmploy recreation-
open space corridor concepts. (58)
been expressed in acreages, they cannot be interpreted in projected
acres per 1,000 population. The location of existing and propused
facilities is shown in Figure F -7, (58)

As these recommendations have 1ot

E-58 Recreation Demand -
Current and Projected

Recreation demand is a complex phenomenon that is gencrally
hard to measure and even more difficult to predict. Current use of
facilities is one indicator of demand, determined by an unspecificd
interaction of demographic, cultural, facility, and access factors.
Even when adequately measured and related to these underlying vari-
ables, use is at best a partial surrogate for demand since potential or
unexpressed demand is excluded, Because detailed data and demand
models are rarely available, recreation standards have long been used
as rule-of-thumb indicators of recreation needs. In the following
analysis, recreation standards adopted by the Erie and Niagara Counties
Regional Planning Board have been utilized. (°8) These standards
recommend the following ratios of park acreage to population (acres
per 1000 population):

Community parks (including neighborhood) 5.0
Regional parks 5.0

Open space, special purpose parks
and corridors 15.0
Total 25.0

As an aid to determining local activity preferences, studies by the
Ontario Department of Tourism based on a Toronto sample have been
used. (61) Results of these studies have been reproduced in Tables F-23,
E-24, and F-25. Since comparable data on the LE-LO Waterway project
region are not available, the patterns similar to those found in the
Ontario survey have been assumed.
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4 TABLE E-23. PARTICIPATION IN SPRING AND SUNMMEY RECREATION ACTIVITH \('YI !

(Percent of All Houseliolds)

Metro Toronto

Swimining gh
Fishing 45
Bowling 36
Power boating 4y
Camping/tenting 28
9 or 18 tlole golf 38
Canoeing/rowing 25
Following a nature trail 24
Water -skiing/surfing 26
Golf driving ranye 23
Badminton 18
Tennis 16
Horseback riding 15
Bird-watching 14
Hunting 8
Miniature golif 13
sailing 10
Visiting an ethnic festival 6
Skin-diving 5
Archery

Lawn bowling 3

TABLE E-24. PARTICIPATION I[N WINTER RECREATION AC’I‘IVIT[ES(M)

(Percent of All Ilouseholds)

Metro Toronto

Ice skating 61
Tobogganing 317
Playing hockey 26
Skiing ~ at all 19
Skiing - at resort away

from city 9
Curling 13
Ice fishing 9
Power sledding 4
Bob -sledding 2
Ice boating Ul
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TABLE E-25. DEMOGRAPHIC CHARACTERISTICS OF PARTICIPANTS IN
DIFFERENT RECREATION ACTIVITIES(61)

Predominant Predeminant
Age of Family Educational Occupation -
Head of Composition - Level - Head Head
Recreational Activity Household Age of Children of Household of Household
Camping 41 - 50 Teenagers and/ Population Skilled
or > 12 yrs. average
Nature trail 31 - 40 <15 yrs. High school Professional
41 - 50 and university owner/manager
Fishing 31 - 40 > 12 yrs. High school Population
41 - 50 and up average
Riding 41 - 50 Teenagers and High school Population
> 20 yrs. and up average
Sailing 41 - 50 Teenagers University Profe:sional
Canoeing/rowing 41 - 50 Teenagers University Top white
cullar
Power boating 41 - 50 <15 yms. High School sales,
owner/manager
Water skiing 41 - 50 Teenagers High school Skilled and up
and university
Golfing 41 - 50 -- High school White collar
and university
Driving range 21 - 30 Teenagers High school Professional,
clerical
Tennis 41 - 80 Teenagers and/ University Population
or > 20 yrs. average
Bowling 31 - 40 Teenagers and/ High school Skilled,
41 - 50 or < 12 yrs. and up owner/manager
Snow skiing 41 - 50 Teenagers University Professional
owner/manager
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Population data for the project region are shown in Table
E-26,(62,63,64)

TABLE E-26. REGIONAL POPULATION
PROJEC TIONS(62-64)

1970 1990

Buffalo zone 462,768 377,050
Developed zone 304,863 304,425
Active fringe zone 386,578 617,010
Moderate growth zone 102, 840 132,095
Rural zone 89, 905 106, 885

U.S. Total 1,346,954 1,537,465
Canadian Water Frontage

and Peninsula Interior

Zones Combined 368,424 500,000

Buffalo Zone. In 1970, the population of Buffalo was 462,768, (44)
With 1,095 acres of community parks, the park land per 1,000 popula-
tion ratio was 2.4 — considerably below the five acres per 1,000
standard. Since there are no regional parks or corridors in Buffalo it-
self, the needs of its population, as expressed in the total parks
standard of 25 acres per 1,000 must be met, if at all, by facilities
in the surrounding region,

Based upon a projected reduction in Buffalo population by the year
1990 to 377,050, the recreation needs will decrease by approximately
20 percent. (63) Projected park additions proposed by the Erie and
Niagara Counties Regional Planning Board in parks of 25 acres or more
total 50 acres. With this addition and the reduced population, the pro-
jected 1990 community park ratio is 3.0 acres per 1,000 population -
a continuing deficiency. A comparison of the Ontario activity prefer-
ence data with existing Buffalo facilities indicates a considerable unmet
need for water-oriented facilities (swimming, boating, fishing, hiking,
nature study, and camping).

Developed Zone. The 1970 population of the developed zone was
304,863.(44) Community parks in the zone total 1,187 acres, or 3.9
acres per 1,000 population. Regional parks, not including the Robert
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Moses Parkway, total 680 acres or 2.2 acres per 1,000 population, as
compared to a total regional standard of 20 acres per 1,000. This
figure does not adequately present the extent of the regional deficiency,
however, since the developed zone park lands are extensively used by
tourists.

The 1990 projected population of the developed zone is a nearly
constant 304, 425 persons, Proposed park acquisitions total 213 acres
of community parks and 710 acres of regional parks and corridurs.
These changes would produce a total of 1,400 acres and 1,390 acres of
community and regional parks, respectively, and ratios of 4.6 acres i
of community parks and 4,6 acres of regional parks per 1,000 popula-
tion. These figures suggest near-~adequate community facilities but do
not take account of the heavy tourist use., A severe local deficiency is
apparent in regional facilities. Water-based activity needs are, as in
Buffalo, in short supply.

Active Fringe Zone. The 1970 Active Fringe Zone population
386,578(44) Community park lands totalled 702 acres, or 1.8 acres
per 1,000 population. Regional parks totalled 3,497 acres or 9.0 acres
per 1,000, primarily on Grand Island. The projected 1390 zcne
population is 617,010. Proposed new community park lands total 800
acres, while regional park additions including extensive proposed
corridors total approximately 2,880 acres, for totals of 1,502 acres
and 6,377 acres, respectively. The resulting ratio for community
parks is 2.4 acres per 1,000, or roughly half the 5 acre recommended
standard. The regional parks ratio becomes 10.3 acres per 1,000,
presenting a continuing deficit in open space and major recreation
areas. The proposed new regional facilities, especially the corridors,
would be of considerable value in meeting needs for hiking, picnicking,
bicycling, and fishing. Serious deficiencies would still exist for
swimmaing, boating, nature study, and camping facilities.

Moderate Growth Zone. The 1970 population of this zone totalled
102,840, (#%) Community parks totalled 281 acres, or 2.7 acres per
1,000 population. Regional parks total 2,532 acres or 24.6 acres per
1, 000. Projected zone population for 1990 is 132,095 persons.
Proposed community park acquisition totals 1,625 acres. Regional
additions total 6,167 acres mostly in corridors, do not include a
Lake Ontario Parkway. Total community park acreages would then
be 1,306; regionaltotal would be 8,699. The community park ratio would




be 14.4 acres per 1,000 population. The Legional ratio would be £5.9

acres per 1,000 population.

Rural Zone

The 1970 population of the rural zone was 89, 905, (44)  Community
and regional park lands totalled 94 and 4,150 acres, respectively. The
community park ratio was 1.0 acre per 1,000, The regional park ratio
was 46.2 acres per 1,000. Projected 1999 population totals 104,885,
Additional planned community park lands total 1,225 acres for an over-
all total of 1,319 and a ratio of 12.3 acres per 1,000 population.
Regional park additions total 4,538 acres for an overall total of 8,094
acres or a ratio of 81.3. These figures do not include 10,054 acres of
existing reservations and Erie County forests, nor do they include a
6,000-acre proposed addition to the Zoar State Forest. The rural and
moderate growth zones, with proposed new acquisitions, will include
the bulk of the major regional facilities serving the Erie-Niagara
Counties area. Boating and camping facilities will be concentrated in
the rural zone.

Summary Demand Analysis — U.S. Zones

The above calculations of recreation demand in terms of standards
for areas per 1,000 population do not include considerations of the in-
creased tourist use of recreation facilities in the area. Accurate data
are not available but it is estimated that over 5,000,000 visitors travel
to the Falls area each year, (12} Since these people are only temporary
visitors to the area, their numbers cunnot be translated into the popula-
tion base for determining "parks per 1,000'" ratios, The dominance of
tourism affects the type of fucilities provided as much as overall de-
mand. Thousands of acres of facilities in the Niagara Frontier Parks,
included in "regional parks' statistics,
tourist-serving facilities. As such, their contribution to resident

are in reality special purpose,

populations are less significant than gross acreages might indicate.

The tourist impact is heaviest on regional park facilities offering special
sightseeing attractions, camping, and picnicking facilitics. lLocal park
facilities are less affected unless their location or special features make
them particularly attractive to tourists.

Another striking feature of recreation in the project area is the
considerable disparity between the location of centers of demand from
concentrations of facilities. The needs of Buffalo, the developed zone,
and the active fringe zone are accommodated primarily in the rural and
moderate growth zone and in Canada.
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The major area of unmet recreation demand in the region is
water-based activities, Marinas are scattered along the Lake Erie
and Lake Ontario shores. Public swimming facilities are available
only on Grand Island, along the Canadian Lake Erie shore, and at a
few community swimming pools. Other currently inadequately met
areas of demand (including camping, hiking, bLicycling, and nature
study) would be better served if proposed new acquisitions are made.
The numerous stream corridors proposed by the Erie and Niagara
Counties Regional Planning Board are especially critical, (48) A1l
calculations for 1990 projected acres per 1,000 population have
assumed total completion of the recomumended acquisitions and devel-
opment. To the extent that reality falls short of this idea!, regional
recreation deficiencies will be increased., If no new acquisitions were
made, for example, the current total of lé,&&Tacres of park lands
would produce a 1990 ratio of 4,3 acres per 1,000 population - far
short of the recomimended standard of 25 acres per 1,000,

Canadian Water Frontage and
Peninsula Interior Zones

Recreation demand for the Canadian {facilities comes from three
sources. The most immiediate, the resident population on the Niagara
peninsula, totalled 368,424 in 1970, The regicnal resident population
within 1 hour's driving time comprises a second source of recreation
demand, A 1971 study indicated the total size of this gaopulation, using
Effingham as a geographical center, was .1,(}93,000.( 1) The third and
largest demand source is the nonresident tourist population drawn to the
area. A survey conducted in 1969 indicated a total of 13,709,000 visi-
tors came to the Niagara-Iroquois area (including Hamilton) during the
summer months. (65) According to local officials, approximately 75
percent of these visits were to the area roughly bounded by the Niagara
River and the Welland Canal. Approximately 51 percent of these visi-
tors (5,234,000) to the Welland-Niagara area were of U.S. origin. (65)

Use data from the Canadian facilities indicates two significant
trends. Foremost is the prepounderance of users of U.S, origin - either
tourists or Buffalo area residents. A spot check of the parking area at
Sherkston, a popular privately owned recreation site on Lake Erie with-
in 30 minutes of Buffalo, indicated 94 percent of the cars bore U, S,
license plates, (61) Similarly, 1970 data on the Niagara River sites
showed visitors from the United States represented 50 to 67 percent of
all users, (61)

A second potentially significant trend is an apparent tapering off
or even reduction of visitors to some heavily used facilities. Long
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Beach Conservation Area on Lake Erie, for example, experienced
suc.essive declines in use from a high of 132,000 in 1969 to 104,000
in 1970, to 80,000 in 1971, (61) One plausible explanation for the
decline may be ''user dissatisfaction with capacity use conditions
Most facilities in the interior zone, serving primarily local users,
still exhibit use increases.

" {61)

E-59 Secondary Effects of
Recreation Activities

In addition to direct effects on the overall levels of recreation
supply and demand in the project region, the proposed 1970-1990 new
recreation facilities and other major developmental activities in the
area could be expected to produce several secondary or indirect
effects. Three potentially significant types are discussed below,

Since these effects are anticipated to be of primary importance to
specific subsections of the project region, no attempt has been made to
estimate regional baseline projections,

Local Employment in
Recreation and Allied Services

As a result of development of these new facilities, service related
jobs will be created. These joks will include both direct involvement
with operating new onsite facilities and supportive, service activities
such as motels, eating places, and private campgrounds.

Recireation Use Attracted
From Othcr Facilities

In addition to attracting new users, either local or tourist, new
facilities can be expected to draw recreationists who would go else-
where in the absence of new facilities. Four particular possibilities
for such displacement appear likely,

® Some users of Canadian areas may be attracted to the
region. A survey conducted in 1970 indicated that over
70 percent of those interviewed at the Welland Canal
observation area at Lock 3, St. Catharines, and at
Charles Daley Park, St. Catharines, were of U 5,
origin, (65) The average length of stay in the
St. Catharines region was between 1/2 and 1 day.
Over 70 percent were visiting the area for ihe first
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time. Present use of the only major recreation site along
the canal, Lock 3 in St. Catharines, is variously estimated
at 1 to 1.5 million visitors annually. (65) 1t is likely that
a significant portion of this tourist population would visit
new facilities on the American side.

® Much water-based recreation engaged in by Buffalo area
residents currently takes place along the Lake Erie
(especially the Canadian portion) and lL.ake Ontario shores.
If new facilities provided boating, swimming, or fishing
facilities, a certain amount of lakeshore use would be
displaced to the inland area due to more convenient access.

® Most of the project region's camping takes place in Canada.
If camping facilities were built in conjunction with new
facilities. some of that camping use, particularly by tourists,
could be expected to occur at these facilities.

e If visitors are attracted to the region from other areas
for recreation and sightseeing purposes, their associated
expenditures will also be transferred. In 1970, the
13,709,000 visitors to the Canadian Niagara peninsula
spent $158,000,000 in related expenditures.( 5) Corre-
sponding portions of such expenditures would occur in
the immediate project area.

New Tourist Expenditures

Construction of new recreation facilities might attract a number
of new tourists to the immediate area or lengthen the stay of visitors
attracted by other primary purposes. These new visitors will provide
new income to the area. As discussed above, much of this income will
be displaced from other areas in the broader region.

Demand Projections for 1990-2030. Any attempt to foresee the
future 60 years hence amounts to little more than reading tea leaves.
Nevertheless, one can perhaps identify several "alternative futures"
that may describe the state of recreation supply and demand in the
project region between 1990 and 2030, Table E~-27 illustrates the
implications of possible alternative population and demand patterns.
This table assumes a gradually increasing per capita demand for
recreation, based on increases in disposable income and leisure time.
The unpredictable impacts of new demand preference patterns are
included to emphasize the tenuous nature of any long-range projections.
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TABLE E-27, ALTERNATIVE RECREATION SCENARIOS,
1 990-203¢

Demand
New
Population Preference
Changes 137 bPreference Patterns Patterns
Incremental growth at Demand increase at rate ?
projected 1195-2000 greater than population
rates imcrease, local parks
supply 1nadequate if no
more additions
Accelerated growth Very rapid demand increase, ?
all park types 1nadequate
Stabilization with l.ocal park supply inadequate, ?
increased concentration regironal facilities
nearly adequate
Stabilization with Both local and regional ?
increased dispersion facilities near adequate
Population decreases All facilities adequate ?

E-60 Aesthetics

Aesthetic impacts associated with environmental alterations can
be evaluated by considering the overall composition of the environment
as well as the elements that define this composition. These elements
include land, water, air, man-made objects, and biota. Aesthetic
qualities in the proposed LE-LO Waterway project area are delineated
by these six components included in this section.

Relief and topographic character are the primary aspects of the
land component. The area of the proposed Waterway can be charac-
terized as flat to very gently sloping with the cast-west Niagara
Escarpment providing the only area of dramatic relief. At the Escarp-
ment, the land elevation drops sharply in two steps of 80 and 150 feet,
respectively. No prominent north-south tending landscape features
are in the immediate Waterway route area except for the river course,
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The visual quality of the air is generally good with the exception
of occasional periods of fog below the Escarpment and visible pollution
in the North Tonawanda area. Occasional disagreeaole odor patterns
are uncommon except in the highly industrialized strip bordering the
Niagara River. However, occasional air pollution plumes from the
industrialized river area affect the route area, depending upon local
meteorological constructions, High, unpleasant noise levels are also
confined to the industrialized strip and the flight paths of the local
military and commercial jet port facilities,

Important aesthetic features of the water environment include the
character of the land-water interface along the Niagara River and Lake
Ontario shore and the appearance and cdor of these water bodies. The
Niagara River interface is abrupt and unattractive, dominated by man-
made features (industries, reservoirs, bridges). The water appearance
is moderately turbid, though occasionally roiling in rapids areas, with
some evidence of oil and floating material from nearby industrial activ-
ities. The Lake Ontario land-water interface, in contrast, is a
narrow strip of active natural erosion with elevation changes of 5 feet
or less, Odor and floating debris are generally unobtrusive.

Biotic contributions to area aesthetics are limited to the patterned
diversity of natural areas, agricultura! lands and vineyards, common
farm stock, and occasional wildlife ~ mainly deer, upland gamebirds,
and waterfowl,

Man-made structures dominate the Niagara River area. The re-
mainder of the proposed Waterway route is marked by scattered farm
buildings and single family dwellings.

The composite etfect of the immediate proposed route environ-
ment is largely one of a moderately pleasing pastoral setting without
unusual or rare features other than the drama of the Escarpment., The
stark industrializing of the Niagara River frontage area stands in
marked contrast to this general pattern, 5

It is anticipated that by 1985, incremental changes will have
occurred along the proposed route, Primarily, there will be a
moderately increased conversion rate of agricultural to residential and
recreation land uses along the Lake Ontario shore and Bond Lake Park
areas. However, no major alterations are anticipated in the aesthetic
baseline,
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ASSESSMENT OF ENVIRONMENTAL IMPACTS

E-61 Introduction

This Section assesses the changes in the 1980-2030 baseline con-
ditions, as described in the Assessment of Baseline Conditions, of
Erie and Niagara Counties due to the construction and operation of the
LE-LO Waterway. The assessment procedure consists of superimpos -
ing the design, management, and operation of the canal project on the
projected baseline environment and then predicting and evaluating the
resulting changes. Such changes may be beneficial or harmful to the
environment. While numerous changes result from a project of this
magnitude, only those impacts judged significant are discussed in de~
tail,

The route of the proposed LE-LO Waterway is shown in Figure E-8,
Total length is about 31,5 miles with 16,5 miles overland and 15 miles
of river channel. The river channel varies from 400 to 700 feet in
width along the straight segments with a wider channel provided at the
turning points where two segments connect, One lock would be located
on Squaw Island.

The overland route consists of two sections, The first section,
south of the Niagara Escarpment, will be cut below the natural surface
of the terrain. Average width will be about 750 feet. Water level in
the canal will average 30-35 feet. The six highway and railway link-
ages proposed to cross the canal in this section will require suspension
bridges. The second section, which is north ¢f the Escarpment, will
be above the surface of the terrain and will require dikes. Average
width of the Waterway in this section, inclusive of dikes and surge
basins, will be about 1750 feet. Water depth will vary from a minimum
of 30 feet to a maximum of about 100 feet (see Plate C-22 of Appendix C).
A temporary construction zone will be required outside this width, Four
locks located in this section permit the necessary 320-foot change in
grade to be made in four equal increments. A breakwater will be con-
structed in Lake Ontario., The area enclosed by the breakwater will be
1650 acres. The dikes will be of stone and rubble extending about 15
feet above the mean lake water level. The minimum depth beyond the
guidewalls of Lock 1-5 will be 30 feet. The three proposed railway and
highway crossings of the segment of the canal v'ill be tunnels under the
locks.

Construction of the project, expected to begin in the mid-to-late
1980's, will require 5 to 7 years.
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The same tdevarchical system used in the bascline environm ent
asscssiment sec Figure F-30is used here to crganize and evaluate fhe
precdicted impacts, Note that theso poteatial pmpacts are likely 1o rar
place only if the baseline projections are a. curate and the Waterway
desivn i1s not altered. Because chanves limpessible to predict at ths
time: in beth the projected bascline conditions and the design of tnc
Waterway are certain to take place before construction begins, an
environmental impact staterient will be prepared prior to the instatiorn
of construction to evaluate the changes in bimpacts resulting fron: these
alterations. However, the gencral types of imipacts described here
are those that would be incurred by any canal project of this magni-
tude. Unforeseen changes inthe baseline environments and environ-
mental legislation or in the project design could result in appreciably
different kinds of impacts.

E-62 Physical and Chemical Environment

E-63 Land

Major cut requirements for construction of the proposed gravity-
flow canal would generally be in the overland section south of the Niagara
Escarpment; the areas requiring fill are north of the Escarpment. It
is presently expected that excavated materials south of the Escarpment
could be fully utilized in construction of dikes on the Ontario plain,
north of the Escarpment. It is further assumed that physical alterations,
except the transportation corridor relocations, to the land environment
would be within the boundaries shown on Figure E-8,

E-64 Physiography

Completion of the project would require excavation of overburden
and subsurface geology across the Huron Plain from the Niagara River
to the Escarpment, a distance of about 8 miles. The total cut would
average less than 750 feet in width with the maximum depth about 100
feet at the Escarpment, Preempted acreage on the Huron Plain would
total about 1,3 square miles exclusive of land required for the relocated
highways ana railways. The excavated walls along the canal route would
be essentially continuous and straight-sided with exception of contour-
ing of surface soils and ledges in the section where the East and West
Canal Roads are located.




The construction dikes nourth «f the EDscarpment on the Ontario
Plain would rise from the existing land fcrims at a ratio of 2 or 3, Av-
erage width of the 8,5 mile traverse would exceed 1750 feet, inclusive
of surge basins and exterior diking toes., For the finished Waterway,
the construction corridors, the lay down areas, and the land required
on the Ontario Plain would total ahout 4. © square miles exclusive of
land for transportation relocation. The maximum elevation changes
from the top of the dikes to the surrounding iand forms would be about
100 feet.

Minor surface drainage features discharging directly to the
Niagara River and to Lake Cntario within tne project area would be
completely eliminated., Bergholtz and tlie Twelvemile Creeks subbasins
would be severed. Present plans indicate thhat the head waters from
Bergholts Creek subbasin would be discharged directly into the pro-
posed canal and those from Twelvenule Creck subbasin would be re-
routed to Sixmile Creek,

South of the Escarpment, suspension bridges would accomodate
continuing traffic flow over the canal. [“orth of the Escarpment, in the
diked zone, continuance would be allowed threugh tunnels, In redevel-
oping existing routes south of the Escarpment, five highway suspension
bridges are nlanned for existing routes. The prade change produces
suspension bridges ranging in length {including the approachi from 0, 4
to 0.t miie frem the centerline of the traversed canal, The first three
roads — Mountain, Saunders-Seftiement, and Lockpor: — wouls rmaln-
tain existing centerline, Two roads ¢rossing the planned waterway
from the south - Niagara Falls Boulevard and Buftfalo River Ruad -
would require reasiipniment. The two altected railroadc lines, New Y .ore
Central and the Frie Lackawanna Central, would be gatiie red inte a
common peeint and cross just south of Lockport Road csve biocere B-xo,
Grade changes for this railroad bridge will require some 1-3/4 miles
along the relocated right-of-way: at least two tunnels and one bridge
will be required to avoid interference with traffic on primary routes
crossed outside of the expected Waterway construction zone. Several
small residential communities will be affected during construction
and by trains operating on these relccated routes. A sixth highway
suspension bridge near the River Road bridge wili be required if the
proposed LaSalle Expressway Section 1l — Belt Expressway Section |
is built.

Transportation routes north of the Escarpment would continue
through proposed tunnels under the narrow lock zones (see Figure FE-8),
Route 18 and Youngstown Road are gathered and wauld pass under
Lockface 1-5 using a single tunnel. Route 93 and the New York Central
Railroad line to the north would cross under the south facing of the
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Lo. < 2-5 whnile U. S. Highway 104 will cross under the south face of

Locx 3-5 just below the Escarpment. These transportation networks
should enter and leave these tunnels approximately at the grade of the
existing land surfacec.

It is difficult to hypothesize impacts of major significance from
traffic disturbance during construction or from planned discontinuance
of minor service networks after construction. Inconvenience to users
during the construction period will depend primarily on developrment
scheduling. Existing routes crossing the Waterway will not be clused
until the bridge or tunnel designed to carry the traffic currently using
that road is ready for use. Such practice can be expected to minimize
required disruptions to traffic patterns, With exception of a possible
imbalance in networks north of the Escarpment (considered to be of
minor importance}, planned relocation of transportation routes should
suffice for the immediate postconstruction period. It is assumed that
the width of bridges and tunnels will be appropriate to handle the antici-
pated traffic.

E-65 Soils

Selective use of overburden during construction is anticipated.
Materials of particular interest are those suitable as the impervious
core for the proposed dikes traversing the Ontario Plain. Soils that
presently appear to be most suitable for this use are located on the
lowlands of the Huron Plain. Sufficient quantities of these high-per-
centage clay soils are assumed to be present within cut zones south of
the Escarpment; thus, no additional borrow areas are presently antici-
pated.

E-66 Geology

With respect to both seepage and loading, the geology of the area
can be considered quite competent, Changes in geological structure
due to this project would be those associated with relocation of excavated
bedrock from within the required cut traverse, yet alterations would be
contained within the construction zones. Required blasting, crushing,
and haulage would, however, influence air environment and surface
drdiudge systems.

E-67 Water Environment

E-68 Stream Flow Variations

The severance of Bergholtz and the Twelvemile Creek subbasins
by the LE-LO Waterway will cause a seasonal reduction in discharge
of 41 and 39 percent, respectively., Tmpacts due to reduced flows in
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the Twelvemile subbasin are not expected to be significant. However,
with present and projected waste loadings to lower reaches of the
Cayuga-Bergholtz subbasins, the removal of 13 square miles of con-
tributing drainage area would further reduce this system's natural
assimilating capacity.

Maximum diversions through the proposed LE-LO Waterway
could approach 4,3 percent (8800 cfs) of the average Niagara flow
(approximately 202, 000 cfs). However, a yearly average of 1,1 percent
(2,200 cfs, see Table C-13 of Appendix C) may be anticipated. Since
no consumptive loss in the water in the Waterway would occur, impacts
associated with planned diversion could influence only the diversions
for the hydroelectric projects or Niagara Falls downstream from the
waterway inlet. Flow rates over the falls are controlled by inte rnational
agreements, and reductions in the river flow by the Waterway will not
violate these agreements.

E-69 Groundwater Hydrology

Final design of the proposed LE-LO Waterway can be expected to
cause little alteration to the groundwater resources of the region.
South of the Escarpment, the direction of groundwater flows would be
toward the deep cut of the Waterway. One area of concern, the highly
fertile muck soils located between Sanders Settlement and Upper Moun-
tain Roads, would be influenced negatively. An uncontrollable decrease
in groundwater levels within those muck soils can be expccted to con-
tribute to a long-term reduction in agricultural productivity.

North of the Escarpment, the potential exists for seepage from
the Waterway to the groundwater systems. Design procedures can be
expected to significantly reduce impacts associated with aquifer level
and flow-direction changes. Significant reduction in water guality is
not anticipated.

E-70 Temperature

No major temperature changes from normal are expected within
affected Bergholtz and Twelvemile subbasins. Slight increases in the
water temperature of the discharge to the nearshore waters of Lake
Ontario are anticipated. With respect to worst-case water tempera-
ture, the Waterway would be expected to respond as a standing water
body. Characteristic of other similar region waters, during the
warmest months (July and August), water temperature would not be
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expocted to exceed 82 F, about 9 F above the arnbient surface water
temiperature of Lake Ontario, Such increases are not expected to
signmificantly influence the aquatic environment,

E-71 pH

The normal pH range in the two subbasins affected by the prouposed
project are expected to be unaltered. The pH of shore zone waters of
Lake Ontario, which ranges from 6.7 to 8.5, is not expected to be
affected by the canal discharge unless the yuality of water entering the
canal, influenced especially by the quality of the Tonawanda and Ellicott
Creeks discharges, is poor.

E-72 Turbidity and Total Dissolved Solids

During the construction period, two major physical alterations
to the aquatic environment would be (1) increasc " sediments in surface
runoff due to construction procedures north of the Escarpment and
(2) resuspension of river sediments associated with underwater exca-
vation work, Although careful planning can be expected to reduce
potential impacts, possible worst-case occurrences during the G-year
construction period could result in major deleterious alterations of the
aquatic environment due to erosion and the resulting increased turbid-
ity. Areas of concern with respect to surface runoff are the lower
Twelvemile Creek subbasin and shore-zone waters of Lake Ontario to
the east from the proposed Waterway outlet. Transported sediments
can be expected to redeposit in backwater zones of lower Twelvemile
Creek adjacent to the community of Roosevelt Beach.

In most reaches of the proposed surface water route, excavation
works and dredging are expected to cause insignificant alterations to
the aquatic environment. However, dredging along nearshore areas
at the Niagara River may present major problems when associated
highly polluted sediments are resuspended. Required dredging work
within Lake Ontario will cause a short-term turbidity increase in the
nearshore waters. As resuspended sediments are not expected to be
polluted, associated chemical alterations would seem insignificant.

_E_)_-- 73 Dissolved Oxygen

Dissolved oxygen fluctuations within the Twelvemile subbasin are
not expected to be altered. Reduction in dilution flows through the
Bergholtz subbasin will result in a lowering of dissolved oxygen valuc.
Turbulence of water caused by the operation of the locks could result in

F-101




an increase in dissolved oxygen content in the Waterway. On occasion,
the concentration of dissolved oxygen of discharged waters to the shore
zone of Lake Ontario may decline to below 2 mg/1.

E-74 Fecal Coliforms

The fecal coli’orm content of the water discharged to Lake Ontario
from the Waterway is expected to be lower than that of the water with-
drawn from the Niagara River due to die off of coliforms during their
passage through the Waterway to LLake Ontario. No discharges con-
taining significant quantities of coliforms are expected into the Water-
way.

Concentration of fecal colifcrms within the Twelvemile Creek
subbasin should not be affected. Changes are expected in lower Berg-
holtz Creek where concentration will increase due to a reduction in
water flow (but not sewage discharge) caused by the cutting off of 13
square miles of the drainage basin.

E-75 Toxic Substances

During construction, quantities of diesel fuel, hydraulic fluid, and
other toxic chemicals used in equipment or in construction materials or
practices may leak into the various creeks draining the Waterway zone.
While quantities of these substances are expected to be small, some
degradation in water quality in these creeks and in the water bodies (the
Niagara River and Lake Ontario) should be anticipated on receiving
these discharges.

During operation of the Waterway, toxic substances could be dis-
charged into Lake Ontario. The quality of the Waterway waters is in-
fluenced by the kinds and amounts of chemicals released from ships and
boats using the canal. Regulations governing such discharges are ex-
pected to minimize the concentrations of toxic substances in the Water-
way. Another important factor influencing the concentration of toxic
substances released to Lake Ontario is the quality of the water entering
from the Niagara River. Worst-case quality of the Niagara River
waters would be expected to correspond directly with quality of the
waters discharged from Tonawanda-Ellicott Creeks subbasin. Flushing
action of spring runoff would transport toxic substances along the
eastern shore zone of the Niagara River and into the proposed Waterway.
Under worst-case situations, Waterway discharge values exceeding
1 ppb phenols and 0.3 ppm iron may be anticipated. (11, 12) This im-
pact will not be realized if pollution-control programs succeed in signifi-
cantly improving the water quality of Tonawanda and Ellicott Creeks.
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While concentrations vithin the Twelvemile Creck subbasin are
expected to be unaltered, volumetric ratios of lower Cayuga-Bergholts
Creeks subbasin would increase due to reduction of dilutant headwater
inflows.,

E-7¢ Inorganic Nutrients

The water quality in regard to inorganic nutrients of the waters
discharged from the Waterway to Lake Ontariv would be expected to be
similar to inflow quality. The inputs of inorganic nutrients along the
overland route are expected to be small,

Operational impacts on Bergholtz and Twelvemile Creeks subbasins
would be due to removal of contributing drainage areca. Generally, the
Twelvemile Creck subbasin receives uniformly, nonpoint-source agri-
cultural pollutants, resulting from runoff; thus, removal of upland
drainage is not expected to alter the chemical quality of the waters of
this subbasin, On the other hand, Cayuga-Bergholtz Creeks subbasin
receives significant point-source inputs of contaminants. The reduction
of dilution inflow can be expected to negatively alter the downstream
water quality.

E-77 Air

£lterations to the air environment during construction can be
expected to be major. Predominant emissions would be dust generated
by excavation and handling procedures. The combustion products
emitted from construction equipment may be considered as minor in
comparison with noise emissions from construction operations (e.g.,
blasting, heavy equipment, and rock-crushing operations).

Increased concentrations of air pollutants during operation of the
proposed LE-LO Waterway would be almost exclusively due to emissions
from vessels using the Waterway. Along the overland route north of
the Escarpment, deleterious alterations of the ambient air quality are
not expected to be a problem. HHowever, in certain areas south of the
Escarpment, near Niagara Falls and along the water route near the
Buffalo and Tonawanda arcas, emission of combustion products may
result in increased degradation of the projected air environment,

Projected air pollutants aindd associated affected areas of continu-
ing concern in the Niagara Fronticr are discussed in Paragraph ¥ 20,
Assuming present air-pollution-abatement trends continue and appro-

priate emission-control devices are required on all ships and boats

b
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transient vessel emissions along the LE-LO Waterway can be expected,
with few exceptions, to produce insignificant alterations in the air
environment., Further, significance of increased concentrations of air
pollutants due to operation emissions within areas projected to be in
violation of Federal standards would be essentially indefinable,

Note that the judgment "no significant increase in the rcgional
concentrations of air pollutants due to LE-LO Waterway operation”
is based on the following assumptions: (1) the canal is essentially a
line of source of emissions, and (2) source and wind characteristics will
prevent emissions from remaining in the immediate area. Under worst-
case conditions of a queue of vessels backed up waiting to pass through the
canal and stagnant atmospheric conditions, local build up of air pollu-
tants can be expected. The severity of the problem is completely de-
pendent on the duration of the delay, the severity of the stagnation, and
the ambient air quality,

For the purpouse of completencss, estimated total emissions
during operation are included. It was assumed that 2000 vessels per
year would pass through the Waterway, ull would be powered by diesel
fuel, or No. & fuel oil, and the route is approximately 32 miles and 8.5
months would be the annual operation period.  The calculations are
based on existing data on the emissions from essentially unregulated
vessels and should represent the worst-case situation (Table E-281,

It is expected that the installation of effective emission-control devices
will be required for ships before the Waterway becomes operational.
This would significantly reduce the emissions cited in the following
sections.

E-78 Sulfur Dioxide

Vessels under way powered by fuel oils or diesel fuel can be ex-
pected to emit 7.1 S and 2. 05 pounds per mile sulfur oxides, respec-
tively (S — percent weight sulfur in fuel). During the yearly operation
period of the LE-LO Waterway, total emissions along the route of
sulfur dioxide can be expected to range between 0. 19 and 5. 7 tons.

E-79 Nitrogen Oxides

Vessels under way powered by fuel oils or diesel fuel can be
expected to add to the ambient air of the Niagara Frontier 4.6 and
1. 0 pounds per mile nitrogen oxides, respectively. Total yearly
operation emissions of nitrogen oxides along the route of the LE-LO
Waterway can be expected to range between 32 and 147. 2 tons.
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TABLE E-28., CONCENTRATION AND TOTAL AMOUNTS OF
POLLUTANTS EMITTED BY THE 2000 VESSELS
USING THE LE-LO WATERWAY.

(Based on Data for Diesel Engines
Lacking Emission-Control Devices)

Total Annual

Emissions, 1 Hr Max, 24 Hr Max, Yr Average,
Pollutant tons pg/m3 pg/m?3 ig/m?3

S0; 5.6 0. 08 0. 04 0. 003
Particulates, low 12.8 0.19 0.10 0.008
high 48,0 0.70 0. 35 0.028
NO,, low 32.0 0.47 0.24 0.019
high 147.2 2,20 1.10 0. 089
HC , low 6. 4 0.10 0.05 0.004
high 22. 4 0.33 0.17 0.014

CO , low 0.064 - - -
high 28.8 0.43 0.22 0,018

E-80 Particulates

Emissions of particulates from vessels powered by fuel oil or
diesel oil combustion averages 0.4 and 1.5 pounds per mile, respec-
tively. Increases of particulates to the ambient air along the proposed
LE-LO Waterway can be expected to range between 12,8 and 48 tons
during the yearly operation period.

Fugitive dust during construction is expected to contribute
significantly to regional particulate levels. This dust will arise from
blasting, rock crushing, and the movement of heavy equipment. The
actual magnitude of this impact can be better described at the time
more detailed construction procedures are developed.

E-8! Hydrocarbons

Contributions of hydrocarbons to the air environment from vessels
traversing the proposed LE-LO Waterway would average 0.2 or 0,7
pounds per mile (powered by fuel oil and diesel fuel, respectively).
Total emissions of the hydrocarbons during yearly operation can be
expected to range between 6.4 and 22, 4 tons.
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E-82 Carbon Monoxide

Values of 0. 002 and 0.9 pounds of carbon monoxide per mile are
considered representative for vessels powered by fuel oils and diesel
oil, respectively. Total contributions to the ambient air of the Niagara
Frontier can be expected to range between 0, 064 and 29 tons during the
yearly operation period,

E-83 Noise

Two basic sources of noise are associated with the proposed
LE-LO Waterway project. The first source is direct, resulting from
the construction and operation of the Waterway itself, The blasting
required for the overland cuts south of the Niagara Escarpment and for
the river channel is probably the loudest direct noise source. Buffalo,
Tonawanda, North Tonawanda, St. Johnsburg, Bergholtz, the area
between the Niagara River and Bergholtz that will be urbanized by 19%0,
Sanborn, Pekin, and several schools are major sensitive areas south
of the Escarpment and along the river channel, These will suffer im-
pacts from blasting during construction. Also during construction,
almost continuous noise will rise from vehicle traffic, compressors,
and other equipment. I.ess noise is expected from the operation of the
Waterway. The engines powering ships are the primary source,
Generally, large ocean-going ships have their engines well enclosed and
produce little noise at low speeds. Smaller vessels, such as those
pushing barges, or pleasure craft with more exposed engines, produce
higher levels. As the Waterway is below the surface of the natural
terrain south cof the Escarpment, the level of noise near the canal re-
sulting from the ship passage will be reduced,

The construction noise will also impact wildlife near the Water-
way probably temporarily displacing biota from zones of high noise.
The low noise level resulting from the operation of the canal should
have little effect on wildlife.

Construction noise will negatively influence recreation, especially
at Bond Lake and to a lesser extent the proposed town park on Sixmile
Creek, bordering Lake Ontario and other parks near the canal route,
Noise from operations should have minor impacts on Bond Lake due to
its proximity to Lock 4-3,

The second maiour naoise scarce is indirect, resulting from
traffic on the rerouted 1ailways and highways, Railway noise will re-
sult primarily from elevating the railways above grade, thus improving

E-106




conditions for noise propagation from rerouting lines closer to sensitive
residential arcas. These indirect effects of noise will be greatest

south of the Escarpment where most of the communities near the Water-
way are located. Bergholtz is located near the major indirect noise
source, the heavily travelled elevated Penn Central-Erie Lackawanna
lines. The impact incurred here is difficult to evaluate.,  The existing
lines pass just to the west of Bergholtz at ground level. The proposed
elevated lines while increasing noisce propagation, will be located a
greater distance from the town. The resulting noisce levels at Berpgholtz
may not be significantly different from those without the project. How-
ever, the rerouted line as it swings to the south will significantly in-
crease noise levels in suburban communities such as St. Johnsbure, to
the east of the Waterway. The Penn Central line passing through Ran-
somville, north of the Escarpment, will be tunpneled under the Water-
way and should not affect the ambient noisce levels in Ransomville. The
line is little used at prescnt.

Increased noise levels are expected at the highway bridges and
tunnels crossing the Waterway. Traffic will be increased due to the
funneling of vehicles formerly using 18 routes into 8 bridges and tunnels.
However, traffic and thus, noise levels, should be lower on the 10
routes that will deadend at the Waterway.

E-84 Ecological Environment

E-85 Terrestrial Ecosystems

E-86 Natural Vegetation

As a result of extensive agricultural land in Niagara County, the
remaining natural vegetation is concentrated in two main locations —
the Tuscarora Indian Reservation and the steep slopes of the Niagara
Escarpment. The LE-LO Waterway, as presently sited, will have no
direct physical effect on the Indian reservation. Location of the Escarp-
ment transection minimizes removal of natural vegetation by following
an existing roadway and crossing at a point of relatively low relief
which has already met with considerable disturbance by man. Isolated
small and moderate sized woodlots along the route will be cleared dur-~
ing construction, particularly north of the Escarpment and in the area
immediately south on the crest of the Escarpment near Bond Lake.
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All impacts to the natural vegetatios will occur during construc-
tion phases as a result of direct removal tor construction or for borrow
material acquisition No measurable in:pacts would be expected
following the construction phase as no further disruntion is anticipated,
Of the more than 4000 acres of land which will be directly disturbed by
the Waterway itself, about 1000 acres or approximately 25 percent 1s
presently covered with natural vegetatic.n  This includes old fields,
shrub areas, forested arcas, and wooded wetlands.  An additional 203
acres of natural habitat will be required {or new road and bridye rights-
of-way resulting from the construction of the canal. Areas considered

to be sites of future urbanization were excluded from calculations. Thus.

these acreages indicate the loss of acreage specifically attributable to
the Waterway and new road and briduye rights-of-way.

With respect tuo the overall healthy and productivity of the natural
vegetation along the canal, loss of this niuch acreage is not judpged to
be significant. This statement assumes the maintenance of available
habitat within the Tuscarcra Indian Reservation and along the Niagara
Escarpment and does allow for projected increase in urbanization within
the canal area.

E-87 Crops

For purposes of projection and prediction, it is assumed that
agricultural practices within Niagara County wiil remain similar to the
present. The factor of slowly but steadily declining available acreave
due to urbanization is included.

The Waterway will directly remove approsimately 2500 acres of
agricultural land from production along its - ute  This comprises
approximately 70 percent of the total [ara w thin the Waterway strip
proper. An additional 622 acres of avricultural land consisting of about
92 percent cropland and c¢ropland pasture and 3 percent orchards will be
needed for road, bridge, or utility rights-ct-way,

To assess the nature of the loss of this land to the agricultural
productivity of the county, it is necessary to look at the crops produced
along this corridor. South of the Escarpment along the Huron Plains,
the land is predominantly in pasture with some grain production. Along
the ridge of the Escarpment, orchard and vineyards are common on
favorable soil types. Immediately north of the Niagara Escarpment,
vineyards occupy most of the favorable soils. The Lake Ontario shore
is an area of concentration of apple orchards. The muck soils near
Sanborn, which are highly productive when planted in certain vegetable
crops under artificial drainage, are presently within the Waterway
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alipnment and would be ~emoved trom produca o This represcnts
approximately 250-300 acres. Correspondiagly within this alipgnmen
are gpprosimately 175 acres of vineyards and 135 aores of orchards

which would be removed from production

Impuacts to agricultural productivity are expected to be insienn-
cant with respect to pasture, hay, and grain production Loss of
available land for orchards and vineyards s more anportant to 1the
region. However, the acreages involved) approsiniately 2 percent oy
the land in fruit production in the county . do ot appoar excessve wite

respect to fruit production, as it is practiced at this time,

The largest loss to agricultural productivity resulting fromr. the
Waterway will be the removal of the muck soils area. This is the
largest area of its type in production in the region and by far the
largest in Niagara County, Production of celery, potatues, onions and
several other vegetable crops for local and regional markets would be
significantly reduced by this loss. ILocal realignment of the Waterway

mental implications are discussed in the final section of this report,

offers some ameliorative potential. Feasibility and resulting envirar. - F
Environmental and Recreational Plan.

F.-88 Dominant Herbivores

Any change in the number of dominant herbivores (white-tailed
deer, cattle, sheep, and horses) or the ability of the land to support the
population may result in a significant impact upon the health and stability
of the environment. The expected impact (possible reduction in numbers!|
upon this group would result primarily from a direct loss or an altera-
tion of the quantity or quality of the habitats currently used by these
browsers and grazers.

t f

The white-tailed deer are known to prefer the "marginal' or "edge!
areas associated with forestland, wooded wetlands, and bushy areas where
abundant growths of low forage arce readily available, It is estimated that
the construction of the proposed canal would result in the loss of about

330 acres of forestland, 2 acres of wooded wetlands, and some 700 acres
of brush cover., Thus, the deer presently utilizing this area would bhe
displaced and forced to relocate within similar habitats throughout their
range  Since few data are available regarding present population levels,
distribution, movements, cte., of deer in this portion of New York

State, the potential mmpacts are best considered qualitatively . Although
the white-tailed deer's normal home range ts on the order of a 1 mile
radius, (24) they are quite capable of migrating relatively large distances
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to seek sufficient amounts of preferred habitat. Thus, the controlling
factor in maintaining present numbers of deer in the project arca be-
comes the ability of the surrounding land arcas to accommodate the
number of deer displaced from the land preempted by the proposed
Waterway. lhe deer population of surrounding land is most likely in
equilibrium. Individuals displaced by the Waterway will increase the
pressure of the finite resource supply and possibly lead to the eventual
loss of the displaced individuals.

The preemption of permanent pastureland by the propused Water-
way and hence, the impact upon the predominant grazers (cattle, horscs,
and sheep) in the project arca do not appear to be particularly swnafi-
cant; only about 200 acres of permanent pasture will be lost due to con-
struction of the canal. The number of livestack capable of existing on
this amount of land should be fairly easily accommuodated on the ro-
maining pasture with no significant loss in numbers,

E-89 Migratory Species

Of the 372 different species of land birds, shore birds, and water-
fowl noted a= occurring in the area, only about 9 percent (24 speciest
are considered to be permanent residents. (22) This indicates that muost
of the species and the majority of the individuals are migratory. Therc-
fore, any impacts upon the migratory birds could be significant from the
standpoint of cffecting changes inthese species or their numbers which,
in turn, could potentially affect areas far removed from the canal route.

Since there is an apparently normal fluctuation of both numbers and
types of specivs migrating through the arva over a period of years, the
quantitative assessment of any impacts due to the proposed Waterway
would be extremely difficult. Generally speaking, the most likely m-
pacts upon the migratory waterfowl and shere birds probably will be
temporary displacement resulting from construction activities such as
noises, habitat disturbances, silting of water bodies, and dredging.
There is also the potential for a slight reduction of areas for breeding,
nesting, resting, and feeding. However, this is expected to have only
minor implications, since the more significant birding arcas such as the
marshlands and small vegetated ponds utilized by nesting waterfowl are
located, for the most part, away from the canal route. Somewhat sim-
ilar impacts (temporary displacements during periods of peak construc-
tion activity) would also be expected to accrue to localized populations
of land birds. Similar habitats in the arca appear to be sufficient to
accommodate the local populations that would be temporarily displaced
by the construction activity.
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The proposcd project appears to offer ample opportunity for tie
development of effective waterfowl management areas that would Lelp to
reduce adverse impacts. The physical presence of the Waterway and
associated surge basins will provide the arca with additional sboorehine
and water habitats that could be used as resting arcas for the mingrant
birds. In addition, selected adjacent land arcas could be planted
with types of vegetation preferred by the waterfowl and cither per-
manently inundated or flooded at times, corresponding to the annual
migration periods.

E-90 Small Gamie Animals

The significance of small game animals, of which rabbits and
pheasants are the most predominant in the project arca, stems from the
fact that they occupy an intermediate position in the food web., Conse-
quently, any significant changes in absolute or relative numbers re-
sulting from the project would signal a shift in the stability of the natural
ecosystem,

Both pheasants and rabbits are reported abundant in the areca
potentially affected by the Waterway, with high populations being sus-
tained by ideal habitats. Posting of many farms in the area also
helps to maintain the wildlife populations at a high level. Detrimental
impacts in the form of a reduction in the abundance of these small game
animals would be a direct result of the loss of habitat and food resources
utilized by this group. Approximately 2700 acres of land, presently
utilized or available for utilization as wildlife habitat, would be pre-
empted by the proposed canal. This figure includes land presently
atilized for high-intensity agricultural operations, cropland and cropland
pastures, permanent pastures, brush cover, and wooded wetlands favored
as habitats by small game animals.

As these wildlife forms are somewhat tolerant to various forms of
human intrusion and activity, no extremecly detrimental impacts are ex-
pected to accrue to this group. Rather, some moderate impacts upon
localized populations of this group will result from eclimination of
habitat and food resources. Habitat destruction along with associated
construction activities will no doubt result in a forced relocation and
population imbalances in other areas which could result in the loss of
individuals and/or habitat damage due to overgrazing.
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E-91 Rare and Endangered Species

Six species, which have the official status of rare or endangered,
have been identified as having Niagara County within their ranges tsee¢
discussion in Paragraph E-34). No species endemic to the United
States or endemic to New York State were identified,

At this time no ecologically viable populations of any of the rare
or endangered species is known to inhabit the Niagara Peninsula or the
specific route of the Waterway. Thus, any impact to rare and endangered
species as a result of the project would stem from effects to an individual
of the species passing through the area. Impacts of this type might in-
clude a further reduction of attractivencss of the natural setting to the
endangered eagle and peregrine falcon should they be in the area. The
general reduction of available natural habitat may further have some
slight effect on any species bordering on rarc and endangered status.

Because of the extremely limited number of sightings of the rare
and endangered species in the area, the presence of resident populations
is highly unlikely. Any potential impacts associated directly with the
development of the Waterway would in all probability be indistinguish-
able from those perpetrated by increasing urbanization within the region.

E-92 Aquatic Ecosystems

Potential impacts arising from construction and operation of the
LE-LO Waterway, and rendered to the components of the principal
aquatic ecosystems discussed in the section on Assessment of Baseline
Conditions, page E-4 (upper Niagara River and the inshore area of Lake
Ontario near the proposed northward termination of the canal) were
evaluated in conjunction with projected baseline conditions for each in-
dicator. Extent or magnitude of impact is defined within the discussion
pertaining to each indicator; exceptions occur for parameters where it
was deemed that no impacts would arise.

E-93 Vegetation

Destruction of aquatic plant species on Squaw Island, upper
Niagara River, due to construction activities will result in a negligible
impact. Elimination of a relatively small amount of plant biomass is
not detrimental in the context of overall community macrophyte biomass
of the upper Niagara River ecosystem. No forseeable impacts will be
rendered to phyteplankton communities and filamentous periphyton
algae.
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E-94 Zooplankton

Impacts to zooplankton communitics resulting primarily of
temporary toxicity and turbidity effects of dredged spoil will be in -
significant, below detection, or less than the statistical fluctuations

in the ecosystem.

E-95 Benthos

Dredging se¢lected areas within the upper Niagara River which are
not already maimtained as navigation channels will eliminate benthic in-
habitants in thesc¢ arcas. However, the channel will require only «
small portion of the total river width and impacts to the benthos papula-
tions clsewhere are, at this time, judged as minor or uobvious cffects,

The dilution of the dredged spoil to the large volumes of river water will
rapidly diminish any smothering or abrasion -ffects these scdiments niight
have on organisms outside the zone of dredging. The river ccosystermn van
probably accommodate these small shifts in total numbers of individuals
inhabiting the river bottom without incurring great damage. Such shifts
should have little effect on other species feeding on benthic organisms.

E-96 Fishes

Dredging of sediments located near the east bank of the upper
Niagara River and Niagara River East, which are not already maintained
as navigation channels, might result in the release of toxic materials
accumulated over the years from industrial outfall. As a consequence of
such dredging, fish kills could result. Fishes killed would inciude game
as well as rough species. Such effects will probably not have long-term
consequences since the released toxic materials will be eventually
washed from the system. This assumes, of course, that pollution
control regulations will prevent the continuing discharge of such com-
pounds.

Consideration must be given to the quality of water discharged from
the Waterway into Lake Ontario, with an evaluation of possible attendant
cffects upon in-shore communities in the lake, Especially pertinent
quality characteristics will be water temperature and turbidity. It should
be noted that projected baseline for water quality entering the canal from
the Niagara River East is expected to be vastly improved, due to pollu-
tion-control regulations as well as the removal of toxic sediments by
dredging operations, over present conditions.
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A comparison of surface-water temperature between feed water for
the Waterway and Lake Ontario, plus an estimate of possible water-temp-
erature increments incurred within the Waterway, will aid in forecasting
potential thermal inputs to Lake Ontario. Since water temperature
differentials are most likely to be greatest during the warmest months,
observed summer (July and August) temperatures of surface waters
in the Niagara River and in Lake Ontario will be utilized. Water enter-
ing the Niagara River reaches a maximum temperature of 24 C during
the summer. (31, 00) Summer surface-water temperature in Lake
Ontario generally averages 23 C; however, temperatures between 23-

28 C have been recorded for short periods in near-shore areas. (67)

Since surface temperatures of water bodies are associated with
air temperatires, maximum temperature increases of Waterway water
can be indirectly estimated from air temperatures for the area during
July and August. Average daily maximum temperatures in the Buffalo
vicinity for late July and August have been recorded as 28 C. (68) This
temperature approximates maximum possible water temperatures within
the canal. Realistically, actual temperatures will be lower. Overall,
the estimated maximum temperature differential between discharged
Waterway water and Lake Ontario surface waters is 5 C; average tem-
perature differentials will be somewhat less than this value. Mixing in
the discharge area will rapidly ameliorate temperature differentials.
Moreover, a water temperature of 28 C is below the upper critical
temperature limit for most fish species expected to be found in the
discharge area. (67) water discharged from the Waterway (35 feet in
depth) should not interfere with summer thermocline stability in Lake
Ontario. In the near-shore waters of the lake proximal to the position
of the Waterway, the 10 C isotherm of the thermocline follows a summer
mean depth distribution of 48 feet. (69) An increase of primary productiv-
ity in the discharge area due to increased water temperatures will
probably be negated by increased turbidity of that water released from
the Waterway.

At this time it appears impossible to forecast the extent of turbid-
ity imparted to the Waterway feed water as a result of mixing action
within the surge basins. Although it is predicted that water turbidity
will increase within the Waterway, the magnitude of increase is unpre-
dictable. It is anticipated that discharge of turbid water from the north-
ward terminal lock into Lake Ontario might affect primary productivity
and deteriorate potential fish habitats within the restricted area of the
discharge.
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E-37 Pest Species

Construction and operation of the Waterway will not enhance the
3 pe rpetuation, invasion, or establishment of pest species in tne assocr-
ated aquatic ecosystems. Cladophora, an attached algal formn, is not
expected to develop into a major problem because of the limited sub-
strate available for attachment (available only at the edges of the
basins — the open water areas will be too deep for Cladophorai and of

the stress of flucuating water levels in the basins. An invasion route

for migration of potential colonists from Lake Ontario to Lake Erie

already exists, i.e., the Welland Canal., Nutrient load of feed water

for the Waterway is expected to be at a level such that Lake Ontario

waters near the mouth of the proposed canal are not enriched; nuisance {
algal growth will not be promoted. ‘

E-98 Rare and Endangered Species

The Waterway is not expected to play any part in the extirpation
of rare and endangered species, nor will it precipitate the reduction of
any species population to this status.

It is appropriate to consider in summary whether the Waterway

(with surge basins), as an aquatic ecosystem, will enhance existing
aquatic resources., In general, physical constraints intrinsic to the
design and function of such a facility are not conducive to establish-
ment of high-quality aquatic ecosystems. Overall, then, the construc-
tion and operation of the Waterway will not significantly perturb exist-
ing aquatic resources nor will its creation significantly improve the
aquatic resource base,
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HUMAN ENVIRONMENT

E-~99 Introduction

Impact upon the human environment is defined in several basic
ways. Particularly when considering the development of new facilities,
such as major canal, port construction, or industrial developments,
there is an important area of secondary impact that results from the
immigration of nonindigenous peoples attracted by employment oppor-
tunities in both the construction and operation of the new facilities, as
well as ancillary support activites. This, of course, is in addition
to the primary impact upon the human environment associated directly
with the development of the project. These include aesthetic, physical/
chemical, and biological impacts that may affect the real or perceived
health and well-being of individuals, or which may result in direct
impacts upon nearby residents forced Lo relocate, or whose property
usge is restricted by development of the new facilities. Several analy-
tically distinct categories of disruptions within the human environment
can be identified, resulting from both primary and secondary impacts
in the broad categories of sociceconomic and recreational and cultural
factors.

(1) Impacts Upon Regional Economics and the Local Community
Infrastructure., These include overburdening or otherwise disrupting
utilities (water, sewer, power, and solid waste treatment capacities);
transportation; medical services; cultural, social, and safety services;
opportunities, including housing costs and availability, and employment/
unemployment base, population growth income levels and distribution,
and public service revenues,

(2) Impacts Upon Community Characteristics, These impacts
include changes within the base social milieu of indigenous areas.
Particularly major differences between indigenous populations are
expected in such determinants as income, education levels, longevity
(tenure), mobility, age, sex, marital status, number and age of off-
spring, voting patterns and political participation, and ethnic and
racial characteristics.

(3) Impacts Upon Community Interaction and Integration. These
impacts include those patterns that are established and define the basic
activities of the community. Included are patterns of transportation,
acquisition of goods and services, access and transportation to schools,
hospitals, etc., patterns of communication and interaction among peer
and cohort groups and extended families, recruitment and initiation
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intu groups and organizations. \

(4) Impacts Upoun Aesthetic, Recreational, and Cultural

Characteristics. These consider those elements of the human environ-

ment that are defined by patterns of recreation and leisure activities,
and resource utilization, including land use, unique historical or
ecological areas that are important as educasional or sclentific sives

and aesthetics.

All ot these areas are subject to impact ot varying deprecs
resulting trom the development ol the proposed facilities, However,
substantial variation in the extent and severity of impact may Le oo
pected depending upon local variables of site selection, constructs o
and plant operation technologies, public involverment and acooptan e,

and vconomic benefit to local residents,

The preceding constraints not withstanding, it ix poss=ihle to
vientlty potential probleni areas resalting from developrent ot
proposed tacilities, The msajor area of ttnpas t b= probably o ey e
v the focaliced nmpact of mmilgrant cor stedction, and operating
worsers, ancillary personnel, ard their dependents. Another nnoor
tant tnpact upon the hunan envivom ent will resalt feoan o

- 1

!

changes 1o the aesthetio, physical/chendicn] ane biclogical ervyron s

especially in land use and recreation patterns,

On the positive scale, there is likely to be a real econonn
stunulus to the area, with probable increases in employment, ine o,
and associated community erowth and expansion. Along with thisy,
however, will be an inevitable change in the milieu of the area as- -

ated with increased population and activity

Although it has been known that development affects the ¢rooeth
and nature of the social envirommen® of an area, too often this aspeos
ot large-scale developn.ent has been tpnored. It has bheen ionoirec r
several reasons: (1) lack of analytical tools to interpret the niearing
of such impacts on a local area, 12) lack o per=ons (either withiv the
admimistering agency or within the oty whe are responaable @or
constdering such mipio ts) and (30 lack of awareness oo the part o th
developers and members of the Conomumity that such Jeselopnient can

result in such =lgnificant change in the social environment of the

community,
While 1t 15 recognized that the proposed development can have
tmportant benetwaal imipacts - specifically, more jobs for more

pecvple ~ such developiment can often couse negative imipacts on o

community which are disruptive, particularly during the period o
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transition. Such impacts include increased population (and changes in
characteristics of the population and associated effects upon community
integration); greater demand for housing, school, health care facilities,
and other elements of the community infrastructure; disruption and
increased demands made on the existing transportation system; nuisances
from construction noise, odor, and congestion; major alterations in
present and planned land-use patterns; and aesthetic impacts resulting
from the development of such a massive project., A viable community
is never static. Its positive or negative rate of growth is dependent
upon its innate characteristics and the needs and demands made on it by
its citizens at any particular time, However, introduction of a major
water transportation route into a community greatly influences the
direction, intensity, and nature of growth and change that will occur
within a community. This section of the report addresses the nature

of such changes that can be expected to accompany the introduction of
the facilities included in this development project and their impact

upon the various components of the human environment.

E-100 Sociceconomic Environment

E-101 Regional F.conomics

This section utilizes estimates of project employment, corstruc-
tion duration, and operation to derive probable sociceconomic imy .cts
on the project area, These impacts are viewed in terms of the incre-
mental changes in projected conditions as described in E-44, Regional
Economics, In assessing probable regional economic impacts, it is
necessary to assume several project characteristics on the basis of
present knowledge of construction costs and other project features.
The project is assumed to cost $2,24 billion for planning and construc-
tion with a total of 6 years required for actual construction of the pro-
ject and 4 years for planning and engineering., Labor requirements
for the waterway are shown in Table E-29 for both construction and
operation.
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TABLE E-29. LABOR REQUIREMENTS FOR CONSTRUCTION
AND OPERATION(2)

Category Percent
Construction
Skilled 60
Semiskilled 15
Unskilled 25

Operation and Maintenance

Skilled 40
Semiskilled 30
Unskilled 30

(a) Source: U. S. Army Corps of Engineers, Buffalo District.

The U. S, Army Corps of Engineers indicates that labor costs will be
about 25 percent of contractor's earnings plus contingencies for con-
struction and about 70 percent of operation and maintenance costs.
Other facts important in assessing socioeconomic impact include the
assumption that the canal will be too narrow for docking and no
facilities for off-loading are planned at any point along the canal. The
canal and abutting properties will require 10,000 acres of land in
Niagara County. In some cases, payments in lieu of taxes will be
made to school districts and municipal governments. These payments,
however, will probably never be as high as the present yield of the
lands which are taken off the tax roles. It is further assumed that all
east-west roads will be left intact during construction until the bridges
and tunnels are completed. Those which run north-south are expected
to be removed as construction progresses, It is also assumed that
construction of the locks and bridges will take place first, followed by
the excavation and construction of the waterway itself,

Impacts are analyzed in terms of each of the significant indicators
presented in Paragraph E-44, Regional Economics. Boundaries of the
region of analysis as well as relevant data for projecting the baseline
‘are presented in Paragraph E-44. Indicators for which impacts are ‘
thought to be significant include: (1) employment base, in terms of
industrial and economic composition of the two counties; (2) population
growth; (3) income levels and distribution; (4) unemployment rate; and
(5) public services and resources, including transportation facilities

e
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as well as community tax base. Impacts under each of these headings
are discussed below,

E-102 Employment Base

Construction of the project is expected to create about 5, 000 jobs
annually during the 0-year construction phase of the project. Total
numbers employed are expected to peak rapidly after initiation of the
project and to taper off as the locks and cement work are completed.
Since the generation of employment is the major factor in determining
the other socioeconomic impacts, it is important to examine various
assumptions regarding the area from which workers come. For exam-

ple, if all employees come from within the two-county region, the
nature of socioeconomic impacts will be significantly different than if
all workers come from outside of the region. In defining the potential
nature of impacts, three cases are postulated, Impacts in employment
are first analyzed on the assumption that all employees for construction
and operation will come from outside of the two-county region; impacts
are then analyzed on the assumption that 50 percent of employees will
come from outside of the two-county region; finally, impact on employ-
ment is analyzed assuming that all employees will come from within
the commuting radius or two-county region for the project,

The basis for analyzing employment impacts is the projected level
of employment in the construction industry for the 1985 period. Pro-
jections for the two-county area indicate approximately 31, 900 workers
in the contract construction sector of the regional economy. (48) The
Erie-Niagara County Regional Planning Board population estimates
upon which the construction employment estimates are based are higher

than the projections used in the baseline description of this report,

The relatively small difference in estimates, however, is not consider-
ed significant for purposes of this analysis; the important factor 1s the
percentages involved. If, at the outset of construction all workers
come from outside of the region, this would indicate an increase in the
projected contract construction labor force of lv percent, Conversely,
if all laborers come from within the region, the project would employ
about 16 percent of the projected construction labor supply tor the area
in 1985, If more conservative projections of labor supply are used,
these percentages would be proportionately reduced although in all cases
the magnitude of differences is relatively small.

F-120




As can be seen from the above statistieo s, even ap all worrers

corme from outside the region, the project will not constitute o rao
increment to employment during the construction phase. Alter cocis
struction when only 200 permanent cinployees would be mnvolve the
primary impact of the Waterway wo-ld bhe reiatively neglipgible in tern -
of the regional labor supply except for, presuwrmably) o termporary
large number of uneniployed construction workers at the end or the
project. Primary and secondary ernnployment impacts o the Waterw.,
construction ar. discussed below 1n termms of incuine generation,

E-103 Population Growth

The long-term employment from the canal is approximately 204U
workers, Assuming three dependents per worker vr o fumily size o
four, this would be an increase of 2,000 to a regional population of
approximately 1.5 million. Fven with secondary employment generated
{rom these people, it is not anticipated that tne Waterway will have any
significant effect on long-term population growth in the two-county
region. During construction, population in the area will swell by an
amount corresponding to the proportion of workers and their families
who actually enter the region from outside to participate In construc-
tion.

In oddition, certain population increases might be anticipated
with the expansion of retail and commercial activities associated with
expenditures of the workers employed in the construction., Assuming
a multiplier in employment of approximately 2.0 {(an overestimate,
which will probably not be exceeded, given the nature of increased de-
mands for r:tail services), would indicate that during construction an
overall maximum increase in the regional population of approximately
40, 000 could occur, assuming an averayge family of four [ (5,000 con-
struction workers x 4) t+ (5, 000 associated workers x 4) ]. While this
is insigrificant on a regional level, such increases have important
impacts when concentrated and allocated to specific localities in the
neighborhood of the Waterway. No attempt is made here to deal with
this locational or distributional question since it is not possible to pre-

dict where location will occur and to what extent labor will « ommute
from within the region to the project without moving their places of
residence.
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E-104 Income Levels and Distribution

Expenditure of 2. 24 billion dollars over a 6 year period will have
certain predictable effects on regional income levels, Income genera-
tion will also have a distributional effect in terms of who receives
income and the amounts received over the construction period, Assum-
ing that the construction expenditures are divided evenly over the t

? year period, indicates an expenditure of 373 million dollars annually
' on the project during construction. (This is an overestimate of
expenditures for construction since considerable expenditure will be
necessary in planning and engineering of the project which sccurs
before construction starts in 1985,

Additions to the regional economy will depend on the proportion
of value added (wages, rents, interests, profit and taxes)> that remains
in the regional economy as a result of project expenditures. Since
elaborate analysis is precluded, several assumptions are necessary
concerning the magnitude of this variable on an annual basis for the
project. if all the factors of production that are to be employed during
construction came from within the project region, the full increment
of expenditure (373 million dollars annually) times the regional » lti-
plier would provide an indication of the increase in expenditures and,
consequently, incomes in the project area. Since the region is not
self-sufficient, not all expenditures for factcrs of production will fall
within the project area (examples include inputs such as cement, steel,
excavation equipment, and other construction materials such as wood,
fuel, and explosives). The value added that actually accrues to the
region will be much less than the total annual expenditures for construc-
tion. One assumption which simplifies the analysis is that the only
value added, accruing to the region, is wages and salaries for laborers
and workers employed during the construction phase. This would
represent a slight underestimation of value added from the original
round of expenditures. To single out the whole value added would
require knowledge of which firms are employed during construction
and where ownerships of the firms and other factors of production re-
side. Since labor costs are 25 percent of contractors' earnings,
approximately $93, 250, 000 would be expended cn direct labor annually
during construction. "

* Value added is the accepted measure of income generated from economic activity and is the hasis
for making projection of total incuine generation in a regional economy due to the expansionary
effects caused by an initial project expenditure.

* This is slightly more rthan labor costs calculated on the basis of average annual wages for contract
copstruction ($12, 000 annually - Monthly Labor Review, February 1973) times 5, 000 workers or

$60, 000, 000,




Income earned by labor will in turn have a multiplier ettect bhaser!
on the portion ot net income laborers expend on poords ana services and
the proportion o!f these expenditures which, 1 turn, are spent . other
pouds and services within the region,  he multiphier ettect result= in
an incredse In regional expenditures as recipients o! the initial spend-
g, an turn, make expenditures tor poods and services, [t is not
pussible within the scope of this study to nake approximations of the
regional multiplier, althouph other studies 1indicate value- for the
multiplier ranging anywhere from 1.~ to 3! L S purpose ol analysis,
a multiplier for construction employment has been estimated at approxi-
mately 1,7, Based on a multiplier of 1,7 and the assumiption that the
regional value added associated with the project is related to wapes,
annual 1ncrease in regional incomes as the result oi the project will be
approximately $159 million., The use of a low estimate for the multi-
plier from construction expenditures reflects the fact that wage expenci-
tures generally do not generate significant amounts of secondary incon.e,
Workers spend their money primarily on such items as food, rent,
gasoline, and other consumption expenditures., The amount of value
added that remains in the region from these expenditures is primarily
in terms of wages paid rather than actual products produced, indicating
that the overall impact on the local economy is likely to be less than
for other forms of expenditures such as industrial expansion. In terms
of the proportion of annual income represented by this increment to the
regional economy, rough estimates of personal incore 7 r 1970 for the
two-county region indicate the income in 1970 was $5, 410, 800, 000,
Based on projections for per capita income for 1985 of $4, 765 and the
population projections for 1985, of 1,450,000, a projected income for
the region of $6.9 billion seems reasonable for 1985, (#4, 481 2 $159
million increase in annual income during the construction period would
represent approximately a 2.3 percent increase in a2.1oual regional
income resulting from construction of the project.

In terms of income generated after construction, approximately
500 people will be employed on an annual basis., Since information on
which to determine specific job catepories and pay scales was not
available for the study, it will assumed that the average annual wage
after 1985 will be $15,000 ($3, 000 higher than the present average wage
in construction), No attempt is made to refine or otherwise determine
the validity of this estimate, since only coarse approximations are
being attempted here., This would be an annual expenditure for wapes
and salaries of $7.5 million. If the multiplier ot 1,7 is used, this
would indicate an annual addition in income to the regional economy of
$12. 8 million (approximately a 0,2 percent increase over projected
income).
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Other things equal, construction of the waterway could be ex-
pected to stimulate new industrial locations that would add employment
to the regional economy. However, several factors mitigate against
this. First, the waterway in all likelihood will be too narrow for
construction of adequate docking facilities other than at the entrance at
North Tonawanda and there are no plans for facilities there. Second,
other port facilities in this region such as Buffalo and Toronto service
the region's transportation and trans-shipping requirements. Third,
the commodities and substance that will be shipped through the water-
way, primarily bulk commodities, require processing facilities that
are generally neither located near nor likely to be built because of the
waterway., Fourth, other locational factors will play an important role
in future industrial expansion and location in this area, e.g., wage
rates and other economic conditions determining locational choices,
The trend has been for firms originally located in this area to expand
into other parts of the country where wage rates are more favorable
and markets are closer, On the basis of above considerations, it is
assumed that the waterway will not have extensive potential for inducing
new industrial location. Without resultant new industrial location,
there will be no significant additions to employment other than that
occurring during construction and operation of the canal itself,

In terms of the impact of construction and operation of the water-
way on income distribution, little can be said without knowing specifi-
cally whom the project will employ. On the basis of the percentage
breakdowns of skill categories, 1,250 unskilled workers and 750 semi-
skilled workers will be employed during construction. To the extent
that these workers come from the pool of unemployed labor in the pro-
ject region, the project will have some effect on the distribution of in-
come. On the other hand, if the semiskilled and unskilled workers who
are employed on the project are brought in with the contractor or are
workers who have left recently phased-out projects in other parts of
the country, little impact on the distribution of income will result.

This subject is discussed further in the Section on unemployment rates.

E-105 Unemployment Rate

Historically, the Niagara and Erie County area has had a higher

-unemployment rate than the State of New York as a whole (see Table

E-7). If the assumption is made that the higher than state average
unemployment rate will hold in the Erie and Niagara County area until
1985, the project has the potential for having a significant temporary
effect on the employment rate, As indicated earlier, the magnitude
of this effect will depend primarily on the source of labor supply for
the project., It will also depend on the magnitude of unemployment in

E-124




spectific sectors of the regional economy, prinarily in contract corn-
struction, Unerployrment in the construction 'ndustry at the tirme 5 the
start o the project will be a direct function o national econonine conay-
tions, particalarly the overall level of intere=t rates and the ceonerad
building marret, 11t 1s asswned that employment will he relativer,
hiph in the construction trades in 1985, then the proect has the potern
tial tor signiiicant short-term beneficial effects on constraction enplay -
ment., However, the long-terni effect of the canal on unerniployvine::t
rates in the areu is likely to be minimal, This assertion is based on
the fact that only about 500 people will be employed permanently | o
the likely influx of workers for construction will result in a teniporary
increase in unemployment at the end of construction until workers can
tind other job opportunities in the area or move to projects in other
parts of the country.

E-106 Public Services and Public Service Revenues

The prouject will have several impacts on the public service
sector of the regional economy, particularly in the Niapara County area.
First and toremost of these is the removal of an estimated 10,000 acres
of land trom the local tax base. No specific estimates and breakdowns
by category of property value was possible during the course of this
study. Data were found, however  indicating that the value of apricul-
tural lands and buildings was approximately $3, 800 per acre in 1970,
Since some of the land that will be taken for the canal is woodland and
pasture and some is residential, the averape value of $3, 800 per acre
appears to be a fair approximation for the wide ranye of property
values along the waterway route. Given the urbanizing trend in some
of these areas, it can be assumed that property values in the path of
the waterway will rise more rapidly than those of already urbanized
areas between the present and the start of the project. Thus, a
differential growth rate between the total assessed valuation for the
county and the assessed valuation for the area impacted by the project

is used,

In the baseline description section, it was stated that the market
value of property in Niagara County has grown at a rate of about 2
percent between 1967 and 1970, This 2 percent growth in property
values has been extrapolated to 1985, It is further assumed that apri-
cultural properties will increase at a slightly higher rate of approxi-
mately 4 percent, At the present averape per acre property values ol
$ 3,800 per acre and a growth rate of 4 percent between 17370 and 1185,
property values are projected to he approximately $6, 800 per acre an

the areas to be used fuor waterway « onstruction and operation. At the

F-125




same time, the 1970 market value of land in Niagara County of
$1,239,000,000, projected at a 2 percent rate, would be $1, 668, 000, 000
by 1985. Thus, construction would remove approximately 4.1 percent
of the county's projected 1985 tax base as estimated by the growth rates
of the affected lands as well as growth in the total market value of land
in Niagara County between 1970 and 1985,

In addition to direct loss of property tax base, the Waterway can
be expected to have certain impacts on property values adjacent to its
route. Where the Waterway divides farins or significantly reduces the
acreage that is presently under cultivation, the remaining acreages
could be expected to decrease in value over time due to the reduction
in total acreage of the farm, Assuming that other farmers would be
willing to acquire the affected operations, property values would pro-
bably not be affected significantly. In terms of residential properties,
it is not clear what impact the location of the Waterway will have,
Intuitively, however, it would appear that many property values
would decline as a result of noise from operations and the general
adverse aesthetic effects associated with the above-surface-level
portions of the Waterway. No predictions or estimations are possible,
but these impacts are important in considering the over all effects of
property values,

Perhaps the most significant effect that the Waterway construction
will have is the potential influx of workers and their relationship to the
financial support of various public services. These include comrunity
facilities such as schools, roads, health facilities, sanitation and other
infrastructure services provided by local communities. It is possible
that some increase in tax revenue associated with arrival of new workers
might occur either through increased property values or through pay-
ments of income tax, If these increased revenues correspond to the
increased costs of providing services associated with the new demands,
then, from a community financial point of view, no major impact from
these demands would be anticipated. On the other hand, if the arrival
of new workers means a less-than-proportionate increase in local
revenues, such as occured at the Robert Moses Power Plant, local
communities could be expected to experience an adverse impact in
terms of additional demands on their public services. Alternatively,
construction may not involve movement of significant numbers of wark-
ers to new locations within the region., If this is the case, then no
significant effects will result from the minor increase in demands for
public services,

None of the Niagara County communities that would be potentially
affected by construction of the Waterway (such as Ransomville, North
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Tonawanda, Pekin, Bergholtz, or Sanborn) have income taxes on
residents of the city or individuals working within the village or city
boundaries. County taxes vary from township to township and frumn,
village to village. For example, in liewiston Township the rate 1s
$15,.87 per $1, 000 of valuation, in Porter Township (Ransomville) the
rate is $12.45 per $1,000 assessed valuation, and in North Tonawanda
the rate is $28,88 per $1, 000 of assessed valuation, Fach comimunit,
has property taxes {or support of comimunity general funds and;ur for
provision of water, sewer, and other public services., No attenipt
was made, however, to determine the tax rates and equalization rates
{percent of full market value represented by assessed value) fur each

of the individual communities, The important criterion in evaluating
the potential for impact is the relationship between the increase in
demand for public services within a community and the generation o!
increased revenue, If property values do not increase in proportion
to these increased demands, there will be an additional burden on
local services, This will be particularly true in terms of school dis-
tricts for which approximately 60 percent of annual revenues come
from property taxes,

'he influx of new workers, who will reside in either existing
housing or trailer parks, raises certain problems in terms of revenue
generatiun trom the property tax. Property taxes on trailer parks
are assessed upon the extent and value of the owner's land and develop-
ment. The owner can in turn bill each plot individually, Assessments
are based on the number of pads, facilities for public service, and
other improvements such as community houses or recreational
facilities. Blueboouk prices on the cash value for each trailer are
Jetermined at the time of assessment and are part of the improvement
value tax for the trailer park, Water and sewer services provided to
the trailer park are also taxed on the basis of the meter rate for water
and 25 percent of water meter flow for sewer charges. It is not possi-
ble within the scope of this study to determine whether the revenues
generated from trailer parks, or new units added to trailer parks,
cover the demands put on public services such as schools or other
facilties. It is likely, however, that increased revenue would not corre-
spond to increased expenditures. The same applies to situations 1n
which more than une family vccupies a single dwelling intended origin-
ally as a one-family unit,

In terms of disruption of transportation facilities caused by the
Waterway, the associated economic impacts are assumed to be minimal
both during and alter construction, This assumption is based on the
propositions that all roads will be maintained until the regional hiph-
way system is consolidated; and bridges or underpasses are built at
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approp.iate crossing points along the canal. It is also assumed that
rerouting tne roads and rail lines will not result in increases in trans-
portation costs to communities presently dependent on these facilities,

E-107 Social

Impacts upon the human envirorment are determined primarily
by assessing changes in the existing social base and incumbent social
norms and values of affected communities, Included in the analysis
of impacts upon the social base are potential changes induced by this
project in the characteristics of the population., Also included are the
expected impacts upon established patterns of community activities
and community integration.

From an analytical perspective, several temporal and spatial
communities will experience impact: the indigenous population, the
immigrart population, the combined indigenous and immigrant commun-
ity, and the residual population remainirg in the area after the project
has been completed.

For the purpose of this analysis, impacts are considered pri-
marily from the perspective of the base indigenous community, Sub-
stantial deviations from the existing indigenous population characteris-
tics, activities and integration resulting from development of the
proposed project are considered impacts,

E-108 Community Characteristics and Patterns

Community Characteristics. It is anticipated that the construction
activities associated with the development of the Waterway will result
in changes or impacts to characteristics of the community population.
The form and degree of resulting impacts will vary depending upon the
proportion of construction workers who come from outside the project
area, The greater the percentage of construction workers moving into
any specific community, the greater the degree of impact. The degree
of impact will also depend upon whether the immigrating construction
worker is accompanied by his family into the community, The most
important impact will occur through an increase in population and conse-
quent infrastructural demands for housing, additional school facilities
required by children of construction workers, health care facilities,
and changes in age, sex, ethnic, and racial composition of the base
population,
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It is assumed that these impacts will oo ur over the two-conney
region. It is anticipated that there may be a2 s, ri,urtionate concen-
tration of this population in Nicwara Count., artcularly 1n the Niagara
Fallis and L.ockport area. a: well as in part o, northern Erie county and,
ol course, i the lu census tracts that include the Waterway route. The
distinct possiblity that much of the tempoyrary population increase may
concentrate in such localized areas ma;, r~su.tin very significant
localized impacts upon the social environnien: of those affected base
communities,

Community Activity and Integraticn Patterns, Impacts from the
waterway on patterns of comimunity activities will include disruption
caused by changes in the existing transporation network, dis.uption
caused to individuals who must relocate their homes or businesses,
and changes in such activity patterns caused by the influx of construc-
tion workers and support personnel to the area,

The present construction plans call for the permanent closing of
10 of the 18 roads over the Waterway route. Although passage over the
route will be provided for the other 8 roads (either by bridge or tunnel),
the closing of the 10 roads will inconvenience those accustomed to
using them, The severity of this impact is extremely difficult to
anticipate because the magnitude depends upon the number of people
affected and the extent of additional distance and time required to travel
by the new transportation network. The greatest degree of inconvenience
can be expected to vesult from the closing of Ransomville, lLower
Mountain, and Niagara Roads. This inconvenience may affect fire and
police services, clubs, church, school, and other social activity parti-
cipation, as well as possibly changing schnol district boundaries, and
affecting shopping and service acquisitiot  tterns,

Forced relocation of some 300 humes, farms, and businesses
can be expected to have obvious anda signiticant impacts on manv ot the
people who must relocate., Again, the magnitude of this impact and
even the net direction (positive or negative) of impact are very difticult
to predict because 1t will depend .pon the nature of many individuatises
situations, However it can be uxpected that strong objections to
relocating will be expressed, at least by some individuals,  Relocation
of families can also he expected to inipact extsting patteras o <ocial
interactions since surme residents can bhe expected to nove tar enogl
away from their present location to larpely destroy existing social
interaction patterns, and force then to establish nea poatteras 0 ot

ties and communication with different people,
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Some impacts and changes in patterns of social interaction can
be expected to result from the introduction of construction workers
and their feniilies into the area, The extent and nature of these impacts
will depend upon the number and concentration of construction families
moving into the area. It cannot be stated whether the net impact will
be positive or negative,

An Example. It is likely that many construction workers would
locate in or near Bergholtz, an area convenient to the waterway and
suitable for trailer park development, Assuming that 500 of the con-
struction families locate in the Bergholtz area and assuming an em-
ployment muitiplier of 1.7 and a family size of three, there will be a
total of 1350 family heads supporting an additional community of
approximately 4050, Daily activities of this additional population by
its mere physical presence is going to interfere with the patterns of
the base Bergholtz community which is less than 2, 500,

In addition to their different tenure characteristics, this immigrant
population is probably going to have a different family life cycle distri-
bution than the base population., It is likely to have disproportionately
large numbers of young single maies and young marrieds with pre-
school and elementary school children, creating excessive demands
on existing nursery and elementary school facilities,

The projected median economic profile of the immigrant con-
struction family is approximately $12,000,% This is a marked con-
trast to the base Bergholtz median income of approximately $10, 500,
The implication of this difference is that there will not only be changes
in community economic activity patterns, resulting from greater eco-
nomic demands of more people, but the expected increase in community
discretionary income is likely to result in localized inflation,

If 20 percent or 810 individuals of this immigrant population
registered to vote, they could not only affect local village politics, but
would affect the entire voting district, adding approximately 5 percent
to the 138th State Representative District,

It is also likely that the racial and ethnic composition of the
unmigrant population will differ significantly from the indigenous base.
Asguming the national average, black population composition of roughly

* Based on 1972 Contract Construction average weekly earnings of Census tract 232.73.
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10 percent, there would be an additional 405 Llacks added tu the 8 or
less than | percent presently in the area, There would likely be a
significant difference in the area ethnic composition in that the immi-
grant population will not be likely to share the ethnic characteristic
distribution of the predominantly German-extraction base community,

This is a hypothetical example of social interaction impacts. The
magnitude of impacts actually incurred by the influx of construction
workers cannot be assessed until the number and social and familial
characteristics of the workers are known. Iowever, this example
provides a description of the kinds of social impacts that should be
expected due to the influx of a large number of construction workers
and their families,

Sensitive Areas, Little direct impact is expected on the residents
of the Tuscarura Indian Reservation, This staterment is based upon the
assumptions that no land from the reservation will be needed for the
construction or operation of the waterway and that the physical, bio-
logical, or aesthetic integrity of the reservation will not be imposed
upon, There is reason to suspect, however, that the construction of
the Waterway may adversely affect the stability of the reservation
game population altering the rate of harvest by the Indian community,
and have other important indirect impacts upon the area,.

Given the unique character and cultural base of the reservation
population, a special study investigating potential impacts and amelio-
rations should be undertaken,

F-109 Aesthetic, Recreational, and Cultural Environment

E-110 Educational/Scientific Packages

E-111 Unique Natural Features

The ecological, educational and scientific value of Bond Lake will
be greatly impacted and perhaps obliterated if Bond lL.ake is changed
significantly from its existing condition as presently planned,

The only existing large natural habitat in the area supporting
many native plants and animals is located un the Tuscarora Indian
Reservation, Present route plans will not directly impact the reser-
vation area, An assessment of negligible habitat iinpact, however,
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would be based on the assumption that no land from the reservation will
be needed for, or its use characteristics changed by, the construction
or operation of the Waterway,

The educational and scientific value of the Escarpment (which the
Waterway route will traverse) may potentially be enhanced by the
Waterway development., Cuts in the Escarpment, exposing material
content, will provide an interpretive geological resource,

E-112 Unique Cultural Features

No archeological sites along the immediate proposed Waterway
route have been identified. However, to avoid possible impacts on
unknown sites, it is suggested that, preliminary to and during the con-
struction phase of the Waterway, attempts be made to identify such
sites. Should sites be located and properly excavated by trained per-
sonnel, a net benefit would result,

There is a growing movement within the community of Bergholtz
to preserve a number of buildings and structures in the area of histori-
cal significance and value. If this area is eventually developed into a h
historical village, the Waterway can be expected to have a negative
impact upon its atmosphere. In addition, damage to existing structures
can be expected from blasting and heavy earth-moving activities associ-
ated with construction of the project.

The Bergholtz Cemetery will not be directly affected by the Water-
way, This statement is based on the assumption that no activities re-
lated to construction or operation of the Waterway will take place with-
in the boundaries of the cemetery, However, because of the immediate
proximity to the canal, violation of the visual and aesthetic integrity of
the cemetery is anticipated.

The two National Historical Register sites — Fort Niagara and
Niagara Falls — are not expected to be affected in any significant way
by the Waterway. One possible effect, though probably relatively
minor, might be a change in the number of visitors to the two areas,
attracted to the general area by the recreational aspects of the Water-
way.




E-113 Recreation

The impacts discussed below are anticipated as a result of the
construction and operation of the Waterway during the period 1990 to
2030, Impacts of recreational facilities built in conjunction with the
canal are specifically excluded. Impacts such as those resulting from
necessary highway relucations are included. All identified impacts
are summarized in Table E-30,

E-114 Recreational Supply

Five types of impacts on recreation supply are identifiable: (1)
direct loss of recreation facilities, (2} reduced carrying capacity on present boat-
ing sites(3)reduced carrying capacity for fishing, (4) capacity changes
due to altered aesthetics, and (5) reduced access to recreation facili-
ties.

Direct Loss of Recreation Facilities, These impacts result
when the Waterway itself, its construction, or highway relocations
preempt recreation lands, Five such preemptions are identifiable.

A 150-acre open space area on Squaw lsland proposed for 1971-
1980 development as a high school athletic area would be largely de-
stroyed by construction on a canal and lock on the island, The proposed
recreation facility would serve the immediate Buffalo area only.

A portion of the existing Riverview Park in North Tonawanda
would be taken for the Waterway entrance from the Niagara River.
Construction activities would displace nearly all park use until Water-
way completion, The site currently contains 53 acres with a 47 acre
addition proposed, Relocation of River Road and abandonment of the
adjacent railroad would present new opportunities for expanding the
park area, On the other hand, the high bridge required for River Road
over the Waterway would have a visual and possibly a noise impact upon
the park. The significance of the impacts cannot be readily estimated
at the present time. The net effect may be beneficial, however, since

)

highway and rail traffic detract considerably from a park-like atmo-
sphere,

Oppenheim Park in Wheatfield would lose much of its current H4
acres and a propused 177 acre addition through Waterway construction
and the relocation of Route n2., Impacted uses, existing and proposed,
include picnicking, field sports, a zoo, a swinming poal, hiking-bicyeling
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trails. The highway relocation, which includes a high bridge, might
take a relatively small portioun ot the proposed addition, but would con-
siderably detract from the park value of the remaining portions, The
net loss of facilities and capacity at Oppenheim Park would ve pri-
marily of regional significance,

Much of Bond l.ake Park (currently 501 acres, with a propused
130 acre addition) would be inundated by a surpe basin on the Niavara
Escarpment. Over $4 million of developments are currently planned
for the area, including nature centers, boating areas, hiking-biking
trails, day camp areas, a swimming pool, and a golf course., Louss
of any substantial portion of this park would be a significant regional
impact,

A proposed 200-acre town park on the lLiake Ontario shore at Six-
mile Creek would be affected by relocation of Youngstown Ruad and
State Route 18 and construction of their tunnel under the canal. This
1s a regionally significant area proposed to serve mainly fishermen
and picnickers,

Reduced Carrying-Capacity on Present Boating Sites. Presence of large
ocean-going vessels on the upper Niagara River and in the Waterway
may slightly restrict the activities of pleasure boaters when the Water-

way is in operation, Sites directly affected include: Il.a Salle Park,

Buffalo; Niawanda's Park, Tonawanda; Isle View Park, Tonawanda,

and a proposed State Park on Strawberry and Motor Islands. Boating

in the channel east of Beaver Island State Park may also be curtailed,

Such impacts, however, are expected to be of only minor significance, Further,

the proposed canal and surge basins would provide a substantial increase in
water surface area, expanding the over-all carrying capacity for boating .

Loss of Carrying-Capacity for Fishing, Possible tish kills and
temporary population reductions due to dredying of the river channel

may decrease the sport-fishing potential of several sites during coun-
struction. Potentially impacted areas include: Beaver lsland State
Park; Riverview Park, North Tonawanda; the Sixmile Creek area on
‘ the Lake Ontario shore; and the upper Niagara River in general, It
‘ projected water-quality standards are met and discharpes from ships
are carefully controlled, impacts due to water-pollution during Water -
way operation should be small. The increase in water temperature in
the immediite area of the Waterway outflow into l.ake Ontario may
locally increase the fishing potential of the area.

Capacity Changes Due Lo Altered Aesthetics., Portions of the

Waterway will be significantly below or above pround surtace, In oan
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area of primarily flat terrain (excepting the immediate Escarpment
area), the visual impact on some recreation areas may be substantial,
The aesthetic appeal of the Oppenheim Park area, for example, will be
reduced by the intrusion of the Waterway and its ship traffic in a park
setting. Similar visual intrusions may affect proposed facilities at

the Sixmile Creek Park, on Strawberry Island, along the Lake Ontario
Parkway, and along the Niagara Escarpment Trail, At the Escarpment,
the impact on the trail and on Bond Lake may be particularly dramatic
since the Waterway will be diked and above grade, Most impacts of
this type will detract from the recreational value of park areas, There
may be exceptions, however, when the canal and its associated traffic

add interest to a scene and may make areas more popular for picnicking.

Impacts of this latter type are assumed to generally imply transfer of
use from alternative sites in the region, as described in the section on
Displaced Recreation Demand,

Reduced Access to Facilities, The Waterway will serve as a
north-south barrier, limiting access to sume sites, Continuous open
space corridors such as the Niagara Escarpment Trail and proposed
corridors east and west from Oppenheim Park will be particularly
affected, If adequate crossings are not provided to permit horse, foot,
and bicycle traffic, these corridors will be substantially reduced in
value. The construction phase may be particularly disruptive to corri-
dor use.

E-115 Recreation Demand

Newly Created Demand, The proposed canal may directly in-

crease the demand for recreational opportunities by attracting new
tourists to the area, encouraging longer stays, and increasing the
resident population through work force required for construction and
operation. The first two effects cannot be quantified in advance of the
project, but are expected to be small.

The recreation demand impacts of new residents are expected to
be moderate, when councentrated in a single locale, A peak construction
work force of 5,000 people and an operating force of 500 is expected
for the canal, It is possible that part of the work force can be re-
cruited locally (Erie and Niagara Counties). The maximum size of
the recreation impact can be anticipated by assuming that all come
from outside the region. Allowing for the workers and their families,
new service occupation workers and their families, the maximum
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antivipated Niagara County population increase may be roughly 1ot
20 percent, with a correspounding in rease in recreation demand, 1=
denian'i will be of greater signific ance it the-we temporary populaty on
lncereases concentrate within the county,  These catculations represent
maximuin possible hmpact, To the extent thet local people 111l the
construction and service jobs, the actual imp et wiil be reducerd tron,
this maximum, These population chan_«s muoy result in heavy ternpor-
ary stress on local park facilities,

Displaced Recreation Demand. The chunpes in recreation fo.ility

supply discussed above will result in the displacenrent o recreation
use, (reatiny increased demand on remaining facilities, The activities

most hkely to exhibit such displaced demand include water-based
activities such as tishing and boating, and recreation corridor uses

such as hiking, bicycling, and horseback riding,
By g, I3

An oppousite type of demand shitt mmay occur for picnicking., Water-
way traffic may add interest to adjacent facilities and attract users whe
would otherwise picnic at other locations within the region. Areas that
may experience increased use of this type include: Strawberry and
Motor Islands State Park; Veteran's, Niowanda's and Isle View Parks
in Tonawanda; La Salle and Front Parks in Buffalo; Riverview Park in
North Tonawanda; and Oppenheim Park in Wheatfield, This type of
new use may be especially noticeable at recreation areas near the ends
of the Waterway or near locks; specifically, Riverview Park, Sixmile
Creek Park, and Bond Park,

A similar shift in boating demand along the l.ake Ontario shore
may occur as a result of construction of the breakwater. This structure
should provide a large new man-made harbor adjacent to Sixmile Creck
Park, Boating along the Lake Ontario shore may therefore concentrate
in the Sixmile Creek-LE-LO Waterway arca,

The above impacts on recreation demand assume no recreational
development of the proposed Waterway. To the extent that related
facilities are developed, other demand shifts may occur from a variety
of sites in the region,

E-116 sSecondary Effects of Recreation Activities

Secondary impacts of the project on recreation are expected to
be confined to in-region shifts {rom facilities associated with the
Welland Canal in Canada, In 1970, tourists to the entire Canadian
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Niagara Penninsula totaled 13, 709, 000 and spent $158, 000, 000, Visitors
to the Welland Canal proper were estimated at 0,5 to 1.5 million, If
one assumes these rates are stable, a proportion of this use would be
shifted to facilities in the Waterway area. It is estimated that as much
as 40-60 percent of the Welland Canal visitors (0.2 to 0, 9 million)

might shift, Because other facilities attract visitors to the Canadian
Penninsula, smaller percentages of the total peninsula visitors and
expenditures would be expected to shift, An undetermined amount of
shift in recreation related employment would probably accompany in-
region shifts of this type,

E-117 Aesthetics

The proposed Waterway would have a profound effect on the relief
and topographic character of the land in the project area, The vertical
distance between the overall land surface and the Waterway water level
would range from approximately 80 feet below ground level to 80 feet
above. At either level, the change in character is marked. This
aesthetic impact is accentuated because the area shows very little
other variation and that which does exist — the Escarpment — runs
directly perpendicular to the proposed Waterway,

The odor and visual quality of the air would be significantly de-
graded during construction by the operation of heavy equipment and by
blasting and excavating operations. Sound levels would be similarly
increased. Both of these impacts would probably become minor once
the Waterway is completed, though ship traffic and increased auto-
mobile traffic in the area may result in aesthetics being at a less
desirable level than it would be without the project,

Water-related aesthetic impacts are most prominent in relation
to the entirely new land-water interface zone created along the total
length of the Waterway, Throughout the route, this interface will be
distinct and artificially maintained. In the surge basins small (approxi-
mately 2 feet), but regular fluctuations in water level will detract from
the attractiveness of the interface. If the Waterway edges, particularly
in the diked areas, are adequately softened with landscaping, the unde-
sirable interface characteristics will be significantly reduced, Appear-
ance of the water in the Niagara River and Lake Ontario at the sites of
the dredging operations will be very turbid, Turbidity should be signi-
ficantly reduced in actual Waterway operation (assuming adequate
control of erosion on the canal slopes), except in the surge basins where
frequent water exchange will maintain a high level of turbidity,
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The major breakwater to be constructer at the Lake Outari,
entrance to the Waterway will also produce sioniticant  alteratoon o
the land-water interface, This structure, 1% feet above mean water
Lo

dal

level and enclosing 1050 acres of water, will produce « nan-nace

bor in marked contrast to the adjoining natural shore line,

The Waterway mmay have a positive elfect upon the aesthetic as-
pects of biota in that waterfowl may be attracted to the surpe basins,
No significant impacts on the abundance of domestic animals or the
visual diversity of vepetative patterns are expected — excepting, ol
course, the agricultural land actually taken by the Waterway and 1ts
assoclated facilities,

The Waterway will have a dramatic impact upon the aesthetics of
man-made forms in the area, far overshadowing all other structures,
This dominance will be particularly marked in the northern areas, tu
be crossed by high-diked portions of the canal, and at the highway
bridge crossings to the south, Without exception, the structures will
present a poor consonance with existing man-made and natural reatures.

The overall composition of the area will be impacted in two very
different ways. The composite aesthetic effect of the Waterway in its
land, air, water, biotic and man-made environment will be one of
dissonance and contrast. At the same time the Waterway will present
completely unique features adding diversity and interest to the land-
scape. Whether this added diversity will be perceived as desirable is
problematical,
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ENVIRONMENTAL AND RECREATIONAL PLAN

E-118 Introduction

The significant environmental impacts, both beneticial and
detrimental, of the proposed Waterway project have been identified
in the foregoing Assessment of Environmental Impacts, Through
careful planning, adverse impacts can be mitigated and the full
potential of the beneficial changes can be realized, It is the purpose
of this section to develop a plan to accomplish these objectives,

The impacts have been organized according to the four major
categories of the hierarchical assessment system used throughout
this report (Table E-31), The plan presented treats each of these
impacts. Some of the adverse impacts can be mitigated by changing
the physical aspects of the Waterway, Examples of such changes
include the alteration of the route and the relocation of a lock or
bridge. Other detrimental impacts result simply because of the
presence of the project and are unaffected by the specifics of align-
ment, lock location, or other physical attributes, Examples are the
disruptions caused by the influx of a large, transient construction
force and the loss of property taxes trom land acquired for the Water-
way, Mitigation of these impacts can be achieved by following cer-
tain administrative and management procedures. The plan developer
here includes both physical alterations and changes in administrative
and management procedures, Similarly, the recommendations for
the development of the beneficial effects associated with the Waterw .y
include physical changes, e.g., land acquisition for parks, and
management procedures for operating such developments, Care has
been taken to insure that changes to reduce or eliminate impacts in
one area do not create significant impacts in other areas, Thus, the
plan presented represents a net reduction in adverse impacts and a
development of the potentially beneficial effects, Figure E-9 and
Table E-32 map and summarize, respectively, the physical changes
proposed in this plan,

The economic effects from the changes suggested in this plan
have not been considered in any depth, A final accounting, comparing
the environmental effects, the economic aspects, and the changes
proposed by this plan, will be required to determine if this project is
feasible,
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TABLE E-31, ASUMMARY CF THE SIGNIFICANT
I.E-LO WATERWAY IMPACTS

Physical and Chemical:

Noise during construction and operation

Emissions to air (dust, combustion products) during construc-
tion and operation

Fxcavation, transportation, and disposal of construction
materials

Alteration of groundwater system

Relocation and disturbance of transportation systems

Dredging and spoil disposal

Water quality of canal discharge to L.ake Ontario

Altered surface drainage patterns

Runoff from construction areas

Ecological:
Loss of natural vegetation
Loss of productive agricultural land
Loss of wildlife habitat
Temporary displacement of wildlife during construction
Loss of aquatic biota due to dredging

Social:
Disruption of transportation and interaction networks
Burden on public services by temporary construction force
Increased regional income and retail trade during construction
IL.oss of property taxes
Change in population makeup due to influx of construction workers
Relocation and/or damage of residences and businesses

Recreational and Cultural:
Loss of acreage in 3 existing recreational facilities
Loss of proposed recreation facilities
Recreational opportunities offered by the canal
Visual impact of dikes
Reduction in recreational use of Welland Canal
Loss of educational/scientific sites
Potential excavation of archeological sites
Disruption of historical atmosphere of Bergholtz
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TABLE E-32. SUMMARY OF THE CHANGES IN THE PHYSICA]
STRUCTURES, ALIGNMENT, AND TRANS -
PORTATION NETWORKS AND OF THE RECGRE-
ATIONAL DEVELOPMENTS PROPOSED TO
MITIGATE IMPACTS AND DEVELOP BENEFITS
ASSOCIATED WITH THE LE-LO WATERWAY

{Letters correspond to those on Figure E-9)

A, Barrier in Niagara River to keep polluted water from
Tonawanda and Ellicott Creeks out of canal

B, Proposed expansion and alteration of Riverside Park

C. Zone suitable for recreation development including relocation of
Oppenheim Park

D, Scenic highway paralleling the canal from Lake Erie to L.ake

Ontario

E. PRerouted Penn Central-Erie Lackawanna Railroad line; potential
recreation area

F. Proposed north-south hiking-bicycling trail

G. Rerouted canal

H. Rerouted State Highway 429

I, Proposed picnic facilities

J. Realigned surge basin for Lock 4-5; reversed lock operation
facilities

K, Proposed Waterway Visitor Center

I. Proposed winter sports area

M, Relocation of Simmons Road

N, Relocated surge basin for Lock 2~5

O. Relocated Lock 2-5

P, Rerouted Penn Central Railroad

Q. Rerouted County Highway 93

"R, Realigned surge basin for Lock 1-5

S. Temporary settling basins for constructivn runoff

T. Proposed small-craft docking and hreakwater fishing facilities




E-119 Physical and Chemical Environment

E-120 Noise

Few alternatives can reduce the noise generated by the con-
struction and operation of the Waterway, Construction schedules
should be designed to use only the daylight hours, avoiding the sens-
itive nighttime hours when people sleep, Weekend construction ac-
tivities should be minimal especially near recreation facilities which
are likely to have heavy usage, Temporary haul and access roads
should be routed to avoid sensitive areas such as schools and resi-
dential communities, During operation it is expected that the low
speeds of the ship and boats using the Waterway will reduce noise
levels to as low as possible., The use of horns or bells by the ships
should not be permitted except in emergencies,

The noise generated in residential areas by the rerouting of the
Penn Central-Erie Lackawanna Railways can be effectively reduced
by routing these tracks to the east, rather than south, to join with the
lines connecting North Tonawanda with Lockport (see E, Figure E-9),
The junction of this proposed rerouting with existing lines would be
in the vicinity of Shawnee and Townline roads,

E-121 Air Emissions

Construction-vehicle traffic can create a dust and a combusion-
product-emission problem, Regular wetting of temporary haul and
access roads will reduce the fugitive dust problem, Temporary
roads should not be paved or oiled because of the difficulties in
reclamation at the end of construction, It is assumed that by the
beginning of construction, vehicle emission-control devices will
result in minimal emission, Some increase over the ambient air-
pollution levels cannot be prevented simply because of the magnitude
of construction vehicle traffic,

Vegetation removed from the Waterway right-of-way and
construction debris should not be processed by open burning., Con-
trolled incineration or proper disposal in a sanitary land fill will
reduce air emissions during construction,

During Waterway operation, the majority of emissions to the
air will result from the ships. Low operating speeds and the use of
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emission-control devices on the engines are expected to mirnimize the
impact,

E-122 Excavation and Disposal of
Construction Materials

Large quantities of material removed from the overland cut
south of the Niagara Escarpment will be effectively disposed of in
the dikes, Should the actual amounts of cut material exceed the
requirement for the dikes, the bottom of the surge basins can be used
as a depository., The alignment of the surge basin for L.ock 1-5 has
been altered to better accommodate, particularly near the lock
itself, any excess material (see R, Figure E-9). All locks could be
altered similarly to accommodate all excess material so no spoil or
waste areas would be required. Topsoil removed from the overland
cut should be placed on the slopes and tops of the dikes to facilitate
the growth of vegetation on these surfaces, Such growth will inhibit
erosion and improve the appearance of the dikes,

All debris resulting from construction should be removed from
the construction zone and discarded as discussed under Air Emissions,

E-123 Alteration of Groundwater Systems

If groundwater seepage into the Waterway (primarily in the
section cut below the surface of the natural terrain south of the
Escarpment) reduces aquifer yields or subsurface soil moisture,
measures should be taken to control such seepage. Methods include
grouting or sealing the walls through which the seepage occurs and
pumping water from the Waterway back into the aquifer,

E-124 Relocation and Disturbance
of Transportation Routes

While 10 existing roads will deadend at the Waterway, these
roads carry comparatively little traf{fic and will be connected to
routes which do cross the canal., The construction of more bridges
will create additional noise, aesthetic, and relocation impacts, The

proposed [.a Salle and Belt Expressways and the J.ake Ontario State
Parkway will cross the Waterway over a new bridge for the express
ways and through an existing tunnel for the parkway,




It is suggested that Simmons Road be rerouted to connect with
Route 104 to improve access to Bond Lake and to residences in that
area (see M, Figure E-9), The proposed relocation of Lock 2-5
(see N, Figure E-9) and the accompanying tunnels for the Penn
Central Rail line (see P, Figure E-9) and State Highway 93 (see Q,
Figure E-9), while increasing the distances involved in travel and
the amount of new construction required, will permit the moving of
Lock 2-5 closer to the Escarpment for an improvement in aesthetics
and reduce the transportation induced noise levels in Ransomville,

The proposed rerouting (see G, Figure E-9) of the Waterway
near the Escarpment will preserve Meyers Hill Road which the
original alignment eliminated. This will slightly reduce the disrup-
tion due to the blocking of roads by the canal,

E-125 Dredging and Spoil Disposal

Dredging the Niagara River channel for the Waterway will cause
some unavoidable but temporary increase in turbidity, Several
alternatives for disposal of the dredged spoil include: (1) on the
canal dikes, (2) in diked spoil disposal lagoons, (3) in Lake Erie,

(4) as artificial reefs in the Niagara River, and (5) in the bottoms of
the surge basin, It may be necessary to utilize all five alternatives

to minimize the adverse impacts and develop a potential benefit,

Hard, coarse material, such as the dolomite fragments resulting
from cutting the channel through bedrock, can probably be safely
disposed of in deeper (>40 feet) Lake Erie waters. These rock
fragments will settle quickly and create only minor turbidity as they
strike the bottom. Impacts on aquatic biota whose densities are quite
low in the open, deeper water zones of Lake Erie will be minimal,
Another disposal site for the coarse rock would be in the Niagara River
channel where an artificial reef could be created providing a sheltered
fish spawning and feeding habitat — a net benefit, The rock could

also be placed in the dikes north of the Escarpment. However, if the
materials would be transported overland by trucks, traffic and noise
impacts would be incurred, The finer spoil material, which would
create turbidity if dumped in open water, can best be disposed of in
the bottoms of the surge basins, on the above water portion of the
artificial reefs, or in diked disposal lagoons, Those spoil materials
from the polluted inshore (east bank) areas of the Niagara River East
which have a high BOD and contain toxic materials (e.g., heavy metals,
grease and oil) can best be disposed of in the dikes or in diked dis -
posal lagoons where containment can be assured, Such disposal of
spoil may, however, result in odor problems,
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T-.20 Waterway Water Quality

The current good quality ot water in the main channel of the
Niagara River and the expected improvement in the quality ot water
in creeks discharging from the east bank of the river should insure
the Waterway a good supply of good quality water. However, should
water-quality standards not be met and these creeks continue to dis-
charge highly polluted water, much of it may be channelled into the
canal. Under these circumstances, a barrier constructed south from
the point where the Waterway goes overland may be effective in keep-
ing the polluted water, which hugs the eastern bank of the river, from
entering (see A, Figure E-9), However, to prevent a buildup of
polluted water behind the barrier, the water may have to be pumped
across the mouth of the Waterway and discharged to the Niagara River
downstream from the Waterway mouth, Discharge of domestic, mu-
nicipal, and industrial wastes into the Waterway should be prohibitied,

It is assumed that no ship or boat will discharge sewage or
other wastes into the Waterway,

Some unavoidable solar heating of the water and turbidity, due
to water movement through the surge basins when the locks are
operated, are expected,

E-127 Surface Drainage Patterns

The Waterway will cut about 13 square miles from the Berg-
holtz Creek drainage basin, This reduction in the quantity of water in
Bergholtz Creek downstream from the Waterway reduces the amount
of water available for use. Controlled replacement of this lost water
can be made by pumping Waterway water into the creek, This con-
trolled pumping may improve Bergholtz Creek since, during the
drier portions of the year, flows are naturally reduced, limiting its
capability to absorb the water discharged to it, Augmenting the low
flows would maintain or increase the potential for usage by man,

E-128 Runoff From Construction Areas

Runoff from the considerable expanse of unvegetated land within
the construction buffer zone during heavy rainfall will create a tur-
bidity problem north of the Fscarpment in the streams and creeks as
well as ILake Ontario where they discharge, It is recommended that a
series of ditches and culverts be constructed to channel construction
buffer zone runoff parallel to the Waterway route to temporary set-
tling basins located within the construction buffer zone (see S,
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Figure E-9), The water from these basins can be safely treated and
discharged to Twelvemile Creek which discharges into I.ake Ontario,

E-129 Ecological Environment

E-130 Loss of Natural Vegetation

The Waterway will unavoidably remove small quantities of
natural vegetation, Rerouting the canal would not significantly alter
this impact, The existing route avoids the Tuscarora Indian Reser-
vation where much of the natural vegetation in the Western portion of
Niagara County is located,

E-131 Ioss of Productive Agricultural Land

The predominant agricultural lands affected by the Waterway
are orchards and vineyards, pasture, and highly productive vegetable
cropland. Because of the expanse of orchards, vineyards, and pastures
in Niagara County, little can be done to reduce the acreage removed
by the Waterway,

The productive, well-developed vegetable cropland is localized
and the acreage affected can be significantly reduced by rerouting as
shown in Figure E-9 (see G). With this realignment the Waterway
will pass along the edge of this cropland rather than through the cen-
ter. To further mitigate adverse impacts on this cropland, a means
of controlling the drainage of soil moisture into the Waterway should
be developed which is compatible with the existing and proposed tile
drainage system for these soils. Techniques include sealing the
soil near the Waterway edge to prevent seepage, control pumping
water into the soils to replace lost moisture, and the use of drainage
tile system discharging into the Waterway and a gate to channel and
control the seepage. Consultation with the Soil Conservation Service
during the design phase of the Waterway would insure the selection of
the best alternative,

E-132 Loss of Wildlife

The removal of natural vegetation and agricultural land consti-
tute a loss in wildlife habitats and a corresponding loss of wildlife
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that rely on this land for breeding, fecding, and nesting or denning.
This loss of terrestrial wildlife is unavoidable,

The surge basins and Waterway will provide some additional
habitat for waterfowl to use as a resting area, The planting of
appropriate emergent aquatic vegetation along the margins of the
surge basins would improve this habitat for waterfowl, However,
the turbulence in the surge basin as water enters or leaves and the
fluctuating water level, are not expected to permit their development
into high-quality waterfowl habitats,

E-133 Temporary Displacement of Wildlife

During construction, the presence of large numbers of workers,
vehicular traffic, and noise will displace wildlife located nearby,
Measures short of drastically reducing the size of the construction
force will do very little to reduce this impact,

E-134 I oss of Aquatic Biota

The dredging required for the Niagara River channel and the
harbor out into LLake Ontario will destroy rooted aquatic vegetation
and benthic organisms located in the dredged areas, Toxic sediments
stirred up during dredging may kill some fish and plankton, These
impacts are unavoidable, .

Measures discussed in Paragraph E-125, Dredging and Spoil
Disposal, can be taken in disposing the dredge spoil to prevent fur
ther impacts to the aquatic biota or even provide a benefit in the oo~
struction of a reef for a feeding and, perhaps, breeding habitat,

E-135 Social Fnvironment

F-136 Disruption of Transportation

and Interaction Networks

A barrier impused to transportation and interaction vetvaris by
the Waterway is unavoidable, The eight ¢rossings provided wall o
imize the social impacts, To improve this neteork the tenporary
access road on the cast side of the Waterway could be converted ot
the end of construction;, irtn o paved parkway which would -oorove
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the north-south highway system (see D, Figure -9, In so duing,
care should be taken that significant construction impacts are not
incurred in the building of this route.

E-137 Burden un Public Services By
Temporary Construction Force

Local governments should be paid both for temporary and
permanent impositions upon the community infrastructure that will
not be effectively paid for by the imimigrant work force, This is
especially important for schools, hospital und nedical services,
police and safetv protection, etc., Also included in this concern is
that ''in lieu of tax'' payments be made for the approximately
10,000 acres renioved from local tax rolls,

Payments in lien of taxes may be critically important if prop-
erty is condemned by the Corps of Fingineers, but former owners are
permitted occupancy but not required to pay property taxes., In
addition, if habitable dwellings are available close to the construction
sites, there is a strong hkelihood that present single-family dwell-
ings may become noultiple-family dwellings,

The best suggestion for dealing with these uncertainties of
financial support of averburdened intrastructure, would be to enter
into a: agreement with local units of government, perhaps through a
suggested canal conymitssion (see Paragraph F.-1411) that would insure
that appropriate financial assistance would come from the Federal
Government if significant termporary burdens vwere placed upon the
communities,

Specifically, the sewape-treatrnent plart and the high school
and athletic campus proposed for development on Squaw Island should
be resited, as an incumbent responsibility with development of the
project,

E-138 Increased Regional Income and

Retail Trade Durine Construction

A detailed study should be undertaken to assess regional eco-
nomic implications of temporarily increased income and retail trade,
The implications of these trends should he communicated through
such local organizations as the Regional and Feoromic Development
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Commission of Niagara County and area Chambers of Commerce,
Such communication will inform the local businesses of the temporary
nature of the increase in trade and prevent talse economic expectations,

E-139 lLoss of Property Taxes

Arrangements should be made to compensate local units of
government for the acreage taken from the tax rolls on a sustained
(rather than one~time) basis, at a level sufficient to provide local
governmental units with operating revenue equivalent to that of
periods before construction of the Waterway,

E-140 Change in Population Makeup
Due to Influx of Construction Workers

Short of hiring most of the construction workers locally, this
impact is unavoidable. It is doubtful thatthe area could, under
normal circumstances, supply several thousand construction workers,
However, it is suggested that when possible, the Corps should encour-
age its contractors to employ local labor, This is so that those
impacted by the proposed developments will receive some benefits
from it as well,

E-141 Relocation and/or Damage of
Individual Residences and Businesses

Recognizing that these impacts represent an area that has been
dealt with inadequately in the past, it is sugpested that in addition to,
or in lieu of the usual realtor-defined value determination of con-
demned property, a commission be established with representatives
from the local community, the U.S, Army Corps of Engineers, HUD,
or other pertinent housing or agricultural agencies, to insure that a
fair settlement is obtained for families forced to relocate by develop-
ment of the project, Sufficient payment and options should be made
available to local residents forced to relocate as a result of develop-
ment of the project., The Corps should be willing to move present
houses to new sites assuming comparable costs, if that is the desire
of property owners,

It is suggested that a bond should be put up either by the Corps,
or required of their respective contractors to insure that mechanisms
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and dollars will be available to compensate local citizens for
damage incurred as a result of Waterway-related activities, Par-
ticularly, these monies should provide compensation for structural
damage to dwelling units impacted by construction, as well as such
things as temporary housing of residents forced to relocate tempor-
arily from impacts suffered as a result of construction activities,

E-142 Public Participation

Because of the magnitude of the Waterway Project and the
impacts it has on the people of Niagara and Erie Counties, the in-
corporation of the public in the planning process is essential, Every
effort should be made to develop a community advisory group with
selected authority to study and recommend changes in the route,
construction techniques, or associated spin-off problems. They
should also consider institutional techniques, relocation procedures,
and compensation, etc, It is suggested that this group be created
immediately upon receiving Congressional approval to go ahead with
either detailed planning of the project or actual construction,

In addition to provisions being made for public involvement in
implementing elements of the project, it is recommended that in
order for such efforts to be meaninpful, there should be a series of
community education workshops, These workshops would present
information that would « reate an undevstanding of the implications
involved in implementation of various elements of the Waterway,
Only when such information was understood by the “onimunity, local
decision makers, and agercn representidives could common
decisions/concensus be achieved realistically with any validity,

F-143 Recreational and Cultural

E-144 loss of Acreage in Three
Existing Recreational Facilities

Loss of land in Riverview PPark for Waterway construction could
be ameliorated by acquiring adijncent land including that now occupied
by the highway and railroad scheduled for relocation (see B, Fig-
ure E-9). The loss of park acreage at Bond l.ake could be prevented
if the surge basin for I.uck 4-5 were placed on the east rather than
the west side and the lock-operating facilities moved to the east side
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of the Waterway (see J, Figure F-9), Such changes would also require
the relocation of Route 429 (see H, Figure E-9), We recommend that
new park lands be acquired to compensate for the loss or substantial
reduction of Oppenheim Park, Desirable sites for the new park lands
might be located along the railroad line in Wheatfield to be abandoned
(see C, Figure E-9), A preferred location is the intersection of the
railroad right-of-way and the proposed open space corridor along
Bergholtz Creek,

E-145 Loss of Proposed Recreational
Facilities

Damage to the proposed park along Sixmile Creek could be
minimized by careful location and construction of the tunnel carrying
Youngstown Road and the proposed Lake Ontario PParkway under the
Waterway, No specific amelioration can be suggested for the loss of
proposed recreational open space on Squaw Island except for acquisi-
tion of an equivalent site for the proposed Squaw Island high school
campus including a playing field-sports area,

Interruptions in east-west, open-space corridors, such as the
proposed Niagara Escarpment Trail and the Cayuga-Bergholtz Creek
corridor, can be minimized if specific crossing facilities are pro-
vided. The Escarpment Trail can perhaps best be accommodated by a
walkway atop the gates of LLock 4-5, north of Upper Mountain Road,
The Cayuga-Bergholiz Creek corridor will require specific provision
of hiking-biking space in the bridge carrying Route 62 over the Water-
way, The attractiveness of these corridors will remain somewhat
reduced due to the close association with highway and Waterway
traffic,

E-146 Recreational Opportunities
Offered by the Waterway

The Waterway and its associated facilities present several
opportunities to develop new recreational facilities, including:

e A scenic parkway along the east shore of the Waterway
connecting the proposed La Salle Fxpressway to 1 ake
Ontario Parkway, The access and haul roads used
during construction could be developed for this use
(see D, Figure F.-9 for routing suggestions),
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A hiking-biking corridor could parallel the west shore
of the Waterway, providing an important north-south
link between proposed east-west corridors such as the
Niagara Escarpment Trail and the Cayuga-Bergholtz
Creek corridor (see F, Figure E-9),

A new hiking-corridor could be developed on the rail-
road right-of-way to be abandoned, between River-
view Park and Walmore (see C, Figure E-9),

A visitor center and observation area could be devel-
oped to interpret Waterway operation and local
features of historic or natural interest, A location
near Lock 4-5 on the Escarpment would be an effec-
tive focal point for visitor interest (see K,

Figure E-9),

1f the Waterway operations center is located near
either endpoint or at a lock, a second visitor center
area could be developed, providing tours of the
operations control room,

Waterway breakwaters into Lake Ontario could be
developed to accommodate fishermen (see T,
Figure E-9),

Fishing in surge basins could be aided by providing
minor facilities for improved public shore access,

Picnic and observation areas could be located at the
Lake Ontario shore and at any other points of interest
such as near locks and surge basins when Waterway
design permits (see I, Figure E-9),

Dikes could be landscaped to facilitate sledding use,
In the Escarpment area, cut material might be used
to shape a short ski slope {see L, Figure E-9),

1f the Waterway route were shifted to the east in the
Bond lLake area (see G, Figure E-9), and if the
surge basin were placed on the east side (see J,
Figure E-9), additional land could be developed,
particularly for camping, adjacent to the Bond Lake
Park,
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e A hiking corridor could be developed on the portion of
the Penn Central line to be abandoned between
Sanborn and Lockport Junction (see E, Figure E-9),

E-147 Visual Impact of Massive
Dikes and High Bridges

The major visual impact occurs where the waterway passes
near Ransonville, Here the dikes are approximately 100 feet high.
The relocation of Lock 2-5 about 1,3 miles closer to the Niagara
Escarpment (see O, Figure E-9) will reduce the height of the dikes
near Ransonville some 80 feet to about 20 feet high., It is also sug-
gested that shrubs and small trees be planted on the tops and outer
sides of the dikes to improve their appearance., The aesthetic impacts
of the proposed highway and rail bridges are major., Although some
mitigation is possible through terracing, planting of vegetative cover,
and screening, they will remain obvious. f

E-148 Reduction in Recreational Use
of the Welland Canal

No suggestions for ameliorations can be offered for the reduc-
tion in recreational use of the Welland Canal,

E-149 ILoss of Educational/Scientific Sites

Moving the surge basin associated with L.ock 4-5 to the east of
the Waterway will preserve Bond Lake and the opportunities for con-
tinuing the scientific study of the aquatic life there, The Waterway
also creates the possibility for '"before' and "after' studies of the
effects of man and his actions on both aquatic and terrestrial eco-
systems, Such studies would be of basic scientific importance as
well as of value to the final, detailed assessment of the environmental
changes caused by this project.

Visgitor centers will also provide an opportunity to educate the

public concerning the design and operation of the Waterway as well as
other interesting information about the general route,
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E-150 Potential Excavation of
Archeological Sites

Sites of prehistoric activity and use by Indians may be found in
the course of building the Waterway, The excavation, study, and
display (in museums and the visitor centers) of artifacts found at
such sites would contribute to archeological knowledge as well as
tourist and visitor interest in this region, Such excavations should
be performed by qualified experts to insure the recovery of as much
valuable information and material as possible.

E-151 Disruption of Historical Atmosphere
of Bergholtz

The disruption of the historical atmosphere of Bergholtz by the
canal can be reduced to some extent by planting tall trees along the
Waterway edge to shield the community from its sight and sounds. A
portion of this atmosphere might be captured in the visitor center
using an interpretive historical narrative as well as examples of
clothing, tools, etc,, representative of the era when Bergholtz was
settle-d,

F.-152 Unavoidable Adverse Impacts

Several adverse impacts resulting from the construction and
operation of the Waterway cannot be eliminated., These unavoidable
impacts are summarized in Table E-33, Notzd that of the 26 adverse
impacts identified for the unmodified Waterway project, 15 could
not be eliminated by the changes recommended in the environmental
and recreational plan, Of these 15 impacts, 10 were reduced in
magnitude by the plan, The magnitudes of the remaining 5 impacts
are not great, No project, particularly one of this magnitude, can
be built and operated without incurring some significant environmental
impacts, The decision to build an LE-1.O Waterway can be made
only after comparing the need for the project, the economic benefits
and costs, and the environmental benefits and costs (non-dollar) to
determine if the outcome is a net benefit to all concerned,
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TABLE E-33, SUMMARY OF UNAVOIDABLE
ADVERSE IMPACTS

Noise*

Air pollution*

Disruption and relocation of transportation routes*
Turbidity and temperature increase in Lake Ontario
Loss of natural vegetation

Loss of cropland*

Loss of wildlife

Displacement of wildlife

Loss of aquatic biota

Social barrier via transportation blockage*

Change in population makeup due to influx of
construction workers*

Relocation of people and businesses

Disruption of historical atmosphere of Bergholtz*
Loss of existing recreational acreage

Loss of proposed recreational acreage

Loss of aesthetic quality*

‘Indicates plan has achieved some reduction in impact no,
elimination.
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